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D scrlption 

Background of the Inv ntion 

This invention relates to improvements in pallet 
conveyor production line systems including pallets 
that have support members that are adjustable for 
carrying workpieces of different dimensions, and 
particularly to an apparatus and method for the auto- 
matic adjustment of the distance between support 
members of a pallet that is adapted to carry different 
sized workpieces. 

Pallet conveyor systems are used in automatic 
production lines where workpieces are to be subjec- 
ted to a sequence of operations at successive work- 
stations. A workpiece that is to be assembled, 
machined, or operated on is placed on support mem- 
bers that are mounted on a pallet. The pallet is set 
upon a moving conveyor belt that will advance the pal- 
let and the workpiece to a series of workstations that 
perform the sequence of desired operations to com- 
plete the production cycle. A plurality of pallets carry- 
ing a like plurality of workpieces are typically used. 

The pallets are frictionally driven by the conveyor. 
As a workpiece is brought to a workstation, the pallet 
is stopped and the work station operation is perfor- 
med. While stopped, the pallet may continue to rest on 
the moving conveyor in sliding contact, or may be lif- 
ted off the moving conveyor belt. Depending on the 
desired operation, the workpiece may be worked 
upon while resting on the support members of the pal- 
let, or it may be removed from the support members, 
worked upon, and then returned to the support mem- 
bers. At the conclusion of the operation, the pallet is 
released or placed back on the belt to advance to the 
next workstation. The pallets thus move asynchron- 
ously, i.e., pallets upstream of a stopped pallet will 
advance until they are stopped behind a stopped pal- 
let while the conveyor continues to advance, individu- 
ally or in sets or groups, and accumulate in order to 
wait their turn at the workstation. Alternately, the pal- 
lets may move synchronously with respect to one 
another. 

Pallet conveyor production lines are adapted for 
performing the same operations on workpieces that 
belong to the same family of workpieces and require 
the same machining operations, even though the 
workpieces may differ in certain dimensions. It is 
known to provide the workstations with automatic 
adjustment devices that can receive workpieces of 
different dimensions and adjust for the differences in 
order to perform properly the desired operation. How- 
ever, to maximize efficiency of production, work- 
pieces ar usually grouped and proc ss d in sets 
according to the uniformity of certain dimensions. 

This minimizes the amount of changing-tim and 
thus increas s the rat of through-put of finish d 
parts. 



One of the problems with conventional pallet con- 
veyor systems (se document DE-A-3338423) is that 
th support m mbers on the pall ts are manually 
adjusted for th dimensions of the particular, work- 

5 pieces for the production cycle. 

Conventional pallets have mechanical connect- 
ing links or fasteners that must be manually loosened 
so that the support members can be moved, and then 
refastened to secure the workpiece support members 

w to the pallet in the proper location. Thus, to change 
production from a set of workpieces having one 
uniform dimension to another, either the pallets must 
be adjusted while the pallets are advancing on the 
conveyor line or while pulled off the conveyor line. 

15 Alternately, the pallets may be replaced with a second 
set of pallets that are pre-adjusted for the dimensions 
of the next set of workpieces. consequently, changing 
from one set of workpieces to another requires a sig- 
nificant slowdown or down-time in production. 

20 Another problem with conventional production 
lines is that the manual adjustment procedure allows 
for error in the settings used from one pallet to the 
next, consequently, the workpieces are not always 
properly or uniformly carried during the production 

25 cycle, which may result in differences in the quality of 
the finished products. 

Other known realization, that however do not pro- 
vide an apparatus for automatically adjusting the posi- 
tion of the workpiece support members of a pallet to 

30 correspond to the dimensions of a workpiece, are 
shown in the following documents. 

GB-A-2038671 refers to a transfer apparatus for 
advancing work supporting pallets from one work sta- 
tion to a successive work station including a solution 

35 for positioning and clamping the pallet at the work sta- 
tion. 

US-A-4787505 refers to a workpiece carrier 
assembly having upstanding and adjustable V-sha- 
ped blocks for carving a workpiece In a conveyor sys- 

40 tern wherein the V-shaped blocks are changeable so 
as to allow workpieces of different configurations to 
be supported thereon. A V-shaped block of one con- 
figuration may be substituted with a V-shaped block 
having a different configuration. 

45 EP-A2-0149469 referes to a machine tool trans- 

fer drive for transfering workpieces between work sta- 
tion in a succession of work station. The drive is 
provided with a ball screw that is rotated to translate 
carriages simultaneously at different rates and along 

so different distances. 

Summary of the invention 

It is therefore an object of the present invention to 
55 provide an apparatus for automatically adjusting the 
position of the workpiec support members of a pallet 
to corr spond to th dimensions of a workpiec . 
It is another object of this invention to increase the 
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efficiency of pallet conveyor production lines by rapi- 
dly and accurately adjusting th workpi ce support 
m mbers to the dimension of th workplec tobecar- 
ri d. It is also an obj ct to provid for substantially the 
same spacing for the support members of pallets that 5 
are to carry workpieces of a set or group having cer- 
tain uniform dimensions. 

It is another object of this invention to provide an 
in-line support member adjustment apparatus and 
method that will not slow or interrupt production for w 
workpiece change-over. 

It is another object of this invention to provide a 
pallet with a locking means having a release mechan- 
ism that can be used to lock support members moun- 
ted on threaded bars and to provide a positioning unit 15 
for engaging the threaded bars to translate the sup- 
port members to their desired locations. 

It is a further object to determine the location of 
the support members relative to a predetermined 
location and thereafter adjusting the support mem- 20 
bers to the desired locations for a selected workpiece. 

In accordance with this invention, there is Pro- 
vided an apparatus for the automatic adjustment of 
pallet workpiece support members in a pallet con- 
veyor production line for workpieces having a con- 25 
veyor for advancing pallets carrying the workpieces; 
each pallet having a first support member and a sec- 
ond support member, translating along a guide; 
characterized in that the apparatus further comprises; 
means for translating the first and second support 30 
members towards and away from each other along 
the guide within an extreme range of positions; a posi- 
tioning unit having means for engaging said means for 
translating the first and second support members and 
means for driving the means for engaging; means for 35 
aligning the means for translating the support mem- 
bers with the means for engaging the means for trans- 
lating; and means for operatively connecting the 
means for engaging with the means for translating. 

Also included in the apparatus of the invention is 40 
a means for moving the pallet and positioning unit into 
and out of engagement so that when the pallet and 
positioning unit are in engagement, the means for 
translating and the means for engaging the means for 
translating are engaged whereby the means for driv- 45 
ing can translate the first and second support mem- 
bers relative to one another to the selected or desired 
locations, and so that when the pallet and the position- 
ing unit are out of engagement the means for trans- 
lating and the means for engaging the means for so 
translating are disengaged whereby the first and sec- 
ond support members are maintained in a f ixed posi- 
tion relative to one another and the guide on the pallet. 

For exampl , a vertical translation device may b 
provided to move the pall t and the positioning unit in 55 
engagement. In the preferred mbodiment, th trans- 
lation device is a lifting means for raising and lowering 
th pallet between a low r position resting on the con- 



veyor of the conveyor lin and a higher position above 
the conveyor lin . The high r position is adapted to 
bring th pallet into contact with the positioning unit as 
described herein below. An alternat embodiment pro- 
vides lowering the positioning unit onto the pallet. 

In a first embodiment of the present invention, the 
pallet includes locking means so that each support 
member can be secured in place with no movement 
relative to the pallet, for example, at times other than 
when the support members are to be adjusted. The 
locking means includes a release mechanism to 
unlock the support members so that they can be 
moved relative to the pallet into a desired position and 
lock the support members in place. In the preferred 
embodiment, each support member has a separate 
locking means. In alternate embodiments, one lock- 
ing means may be used for all support members. 

The positioning unit of the first embodiment of the 
present invention comprises a release means for 
actuating the release mechanism of the locking 
means of the pallet so that the support members can 
be translated. The positioning unit also includes a 
movable carriage that is adapted for engaging and 
interconnecting with a support member, and a drive 
means for translating the carriage so that when the 
pallet and positioning unit are interconnected and the 
locking means is unlocked, movement of the carriage 
will move the support member of the pallet along the 
guide accordingly. In the preferred embodiment, the 
carriage has a bushing that is adapted to interconnect 
with a pin protruding from a support member. 

In operation, adjustment of the support members 
in accordance with the first embodiment of the inven- 
tion is carried out as follows. The positioning unit is 
placed at a convenient location, preferably in-line with 
the production line, more preferably prior to where the 
workpiece is first placed on the pallet. The pallet is 
advanced below the positioning unit and raised from 
its lower position to the higher position. As the pallet 
approaches the higher position, the releasing means 
of the positioning unit contacts the locking means to 
activate the release mechanism to unlock the support 
member to permit the support member to translate. 

At about the same time (or before or after), the 
carriage of the positioning unit makes contact with 
and engages a portion of the support member, 
thereby interconnecting the positioning unit carriage 
and the support member of the pallet. The drive 
means of the positioning unit is then actuated to move 
the carriage, and hence, the support member, to the 
position associated with the particular dimensions for 
the workpiece that is to be placed on the pallet. Once 
the support member is in the proper location, the drive 
means is stopped and th pallet is lowered, whereby 
th carriage and the releasing means respectively 
dis ngag from the support member and th locking 
means, and th locking means again locks the sup- 
port member relative to the pall t. 
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Once in the tower position, the workpi ce may b 
loaded onto th pallet, and the pall t advanced to 
begin the production cyd . 

A microprocessor may be conventionally used to 
control the alignment and movement of the various 5 
elements of the apparatus, to identify the dimensions 
of the workpiece, and to control the positioning unit 
drive means accordingly. 

In the preferred first embodiment, the positioning 
unit comprises one releasing means, carriage, and 10 
bushing means for each support member so that 
when the pallet is raised, each support member is 
released and engaged by a corresponding bushing 
and the support members can be adjusted simul- 
taneously or independently. 15 

In an alternate first embodiment, the positioning 
unit may comprise only one carriage and bushing so 
that only one support member is moved at a time. In 
this embodiment, moving more than one support 
member would require multiple cycles under the posi- 20 
tioning unit. In another alternate first embodiment, the 
positioning unit may have one carriage, the carriage 
having two bushings that are spaced apart, whereby 
one support member is engaged and adjusted by one 
bushing and the other support member is engaged 25 
and adjusted by the other bushing. In another alter- 
nate first embodiment, the positioning unit may be 
adapted to move downwardly onto the pallet to 
engage and adjust the support members. 

The positioning unit drive means may comprise a 30 
motor, preferably a stepper motor, that can rotate a 
screw mechanism with precise control to advance or 
retract a carriage along the screw to an infinite num- 
ber of intermediate positions within a range of ex- 
treme positions. Thus, the drive means permits 35 
precise automatic adjustment of the support mem- 
bers for a large number of workpieces having certain 
uniform dimensions. It also provides for consistent 
positioning from pallet to pallet for identically dimen- 
sions workpieces. Computer control of the drive 40 
means enhances the automation and precision of 
operation. 

In accordance with a second embodiment of the 
present invention, the pallet is modified in a different 
manner than in the first embodiment as follows. The 45 
support members are secured to sliding blocks that 
have a threaded surface. The blocks are mounted on 
a guide that includes a threaded bar that engages and 
cooperates with the threaded surfaces of the blocks. 
The blocks slide or translate along the guides of the so 
pallet in response to the rotation of the threaded bar. 
Means for rotating the threaded bar is provided. 

In the preferred second embodiment, a separate 
threaded bar is used for each support member and 
sliding block arrangement and th sliding blocks hav 55 
internally threaded passageways through which th 
thread d bars pass so that the support memb rs may 
beind pend ntly moved. The threaded bars are pref- 



rably mounted in a housing of the pallet to b rotat- 
able and in axial alignm nt. The thread d bars are 
rigidly s cur d to respective toothed gears that rotate 
in a fixed plan around a f ix d point and are adapt d 
to engage corresponding toothed gears on the posi- 
tioning unit as described below for controlled rotation 
of the threaded bars and movement of the support 
members. 

The threaded bars, gears, and sliding blocks are 
preferably substantially enclosed by the housing. The 
housing includes an aperture through which the sup- 
port members extend and move along the pallet. 
There also is an aperture arranged proximate to each 
toothed gear so that the corresponding toothed gears 
of the positioning unit can engage the pallet gears in 
the housing. The housing substantially protects the 
support member interconnections from damage or 
clogging due to extraneous material. 

In this second embodiment, movement of the 
support members is substantially minimized except 
during intentional adjustment of the members. This 
occurs as a result of the forces between the support 
members on the housing and the threaded bars and 
the threaded surfaces of the sliding blocks which 
combine to create a threshold frictional force that, 
under normal pallet conveyor operations, substan- 
tially prevents the support members from moving. 
When the support members are supporting a work- 
piece, the frictional forces are increased, thus further 
minimizing the likelihood of any unintended move- 
ment of the support members. However, the frictional 
forces are not sufficient to prevent intentional move- 
ment of the support members under the control of the 
positioning unit as described below. 

The positioning unit of the second embodiment of 
the invention includes toothed gears in relatively fixed 
positions that are adapted to pass through the hous- 
ing apertures and engage the toothed gears of the 
pallet The gears thus remain in a fixed location and 
rotate about their axes to rotate the threaded bars to 
move the support members. In this embodiment, each 
positioning unit toothed gear is controlled by separate 
motor so that each gear, and hence, each support 
member, can be independently moved. Each gear 
also has an adapting motion to facilitate engagement 
of the gears before torque is applied to move the sup- 
port members. 

The positioning unit also may include means for 
determining the location of the support members rela- 
tive to a predetermined location prior to adjusting the 
location of the support members. This information 
can be used to enhance the speed, accuracy and effi- 
ciency in adjusting the support members to the proper 
locations. Preferably, the means includ s one mov- 
able sleev mounted on a shaft associated with each 
support members. The sle v isadvanc d from a pre- 
set ct d location until it contacts an outward surface 
of the support member. The distance is then calcu- 
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latedandth location of the support member is det r- 
mined. The positioning unit then can calculate th dis- 
tance and direction that the support member is to be 
moved to be in the proper location, and th n actuate 
the motor to advance the gears to move the support 5 
member accordingly. The means for determining the 
location of the support members also may be used 
with any embodiment of the present invention. 

In operation, adjustment of the support members 
in accordance with the second embodiment of the 10 
invention is carried out as follows. The positioning unit 
is placed at a convenient location, preferably in-line 
with the production line, more preferably prior to 
where the workpiece is first placed on the pallet The 
pallet is advanced below the positioning unit and 15 
raised from its lower position to the higher position. As 
the pallet approaches the higher position, the toothed 
gears of the positioning unit and the pallet housing 
engage. 

As or after the gears have engaged, the means 20 
for determining the location of the support members 
determines their location, preferably by advancing the 
movable sleeves until the sleeves contact the respective 
support members and measuring the distance respect- 
ively travelled from their pre-determined locations. The 25 
determined distances are then used to create approp- 
riate control signals for actuating the separate motors 
to rotate the respective gears to place the support 
members in the proper locations. 

After the support members are in the proper loca- 30 
tion, the pallet is lowered, whereby the gears disen- 
gage, whereupon the support members will remain in 
place. Once in the lowered position, the workpiece 
may be lowered onto the support members and the 
pallet advanced to begin the production cycle. 35 

The pallet of the present invention also may be 
equipped with a means for lifting the workpiece rapi- 
dly, to take it to a workstation for operation, and sub- 
sequently return the workpiece to the pallet. This 
device reduces the amount of time required to per- 40 
form the operation at the workstation as compared to 
the time required for the workstation to perform the 
operation while the workpiece is held by the pallet. 

A microprocessor may be conventionally used to 
control the alignment and movement of the various 45 
elements of the apparatus, to identify the dimensions 
of the workpiece and the prior position of the support 
members, and to control the positioning unit move- 
ments. 

Thus, the modified pallets and the positioning unit 50 
of the present invention provide for rapid, accurate 
and repeatable adjustments of workpiece support 
members, whether successive workpieces are of the 
sam or different dimensions. 

55 

Brief Description of th Drawings 

The abov and other objects and advantages of 
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the invention will be apparent upon consideration of 
the following detailed description, tak n in conjunc- 
tion with the accompanying drawings, in which lik 
referenc characters, refer to lik parts through-out, 
and in which: 

Fig. 1 is a front view of an illustrative first embo- 
diment of the pallet and positioning unit of the pre- 
sent invention; 

Fig. 2 is a front view of the embodiment of Fig. 1 
showing the pallet and positioning unit engaged; 
Fig. 3 is a cross-sectional view of a locking means 
of the embodiment of Fig. 1 taken along line lll-ll; 
Fig. 4 is a top sectional view taken along line IV-I V 
of Fig. 1 ; 

Fig. 5 is a side view of the embodiment of Fig. 1. 
Fig. 6 is a front view of a second illustrative embo- 
diment of the pallet and positioning unit of the pre- 
sent invention; 

Fig. 7 is a front view of the embodiment of Fig. 6 
showing the pallet and positioning unit engaged; 
Fig. 8 is a front sectional view of a second embo- 
diment of the pallet of the present invention; 
FIG. 9 is a top view of FIG. 8; 
FIG. 10 is an end sectional view taken along line 

10- 10 of FIG. 8; 

FIG. 11 is an end sectional view taken along line 

11- 11 of FIG. 8; 

FIG. 12 is a partial sectional top view of a posi- 
tioning unit of the second embodiment of the pre- 
sent invention; 

FIG. 13 is a side view of the gear engagement 
position of a pallet and positioning unit of the sec- 
ond embodiment of the present invention; 
FIG. 14 is side view of the cylinder and transducer 
elements of FIG. 12; and 
FIG. 1 5 is a front view of FIG. 14. 

Detailed Description of the Invention 

The following discussion refers to a single pallet, 
but it is to be understood that the discussion extends 
to a plurality of similar pallets, each of which cooper- 
ates with the positioning unit. 

As shown in Figs. 1-5, one embodiment of this 
invention comprises pallet 10 and positioning unit 11. 
Pallet 10 includes plate 9 and guide channels 12, 
mounted on plate 9, adapted for slideably receiving 
support members 13 and 15. Support members 13 
and 15 have respective arms 14 and 16 that are adap- 
ted to support workpiece 17 as it is transported from 
workstation to workstation in the production cycle. In 
the preferred embodiment, workpiece 17 comprises 
an armature for an electric motor and the production 
line machines armatures. 

Each support memb r has an associated locking 
m ans for locking the support member in the program- 
med position, preferably a friction locking mechanism, 
including a reieas mechanism that can be activated 
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to unlock the support member, preferably overcoming 
th frictional locking force. The locking mechanism 
may b operat d independently or simultaneously. 
Ref rring to Fig. 3, such a locking syst m includes 
wedge 1 8 urged by spring 1 9 against element 20 that 5 
is inserted in a slot obtained in small plate 21 that is 
integral to the support member. 

Referring to Figs. 2 and 3, actuating the release 
mechanism of the locking means occurs by raising 
pallet 10 until pins 22 and 23 extending downwardly 10 
from positioning unit 11 contact and translate respec- 
tive wedges 18 to overcome the action of springs 19. 
This action releases locking element 20 from the slot 
of small plate 21 , thereby removing the frictional force 
locking the support members in place and enabling 15 
the displacement of support members 13 and 15. At 
this point, support members 1 3 and 15 may be moved 
by positioning unit 11 to the desired position along 
guides 12. Pins 22 and 23 may be fixedly mounted on 
positioning unit 11 to correspond to the fixed locations 20 
of locking means wedges 18 on pallet 10. 

In an alternate embodiment (not shown) the lock- 
ing mechanism could be mounted on the support 
member and the cooperating slot located in the pallet 
so that the lock translates with the support member. 25 
In this embodiment pins 22 and 23 could be made 
separate projections extending from carriages 30 and 
31 at locations corresponding to the location of the 
lock on the support members. It also is contemplated 
that pins 22 and 23 could be disposed interior to bush- 30 
ings 33 and 34 (described below) and the locking 
means located interior to the portions of the support 
members that will be engaged by bushings 33 and 34. 

Positioning unit 11 also includes two actuators 24 
that control the rotation of respective screws 25 and 35 
27 that are coaxial and face each other on a common 
rest 26 on which they are fitted with bearings (not 
shown). Screws 25 and 27 engage respective 
interiorly threaded bosses or apertures 28 and 29 in- 
tegral to carriages 30 and 31 . Carriages 30 and 31 are 40 
thus driven by the rotation of screws 25 and 27 along 
guides 32. 

Carriages 30 and 31 have respective bushings 33 
and 34 having receptacles that are adapted to engage 
pins 35 and 36 of support members 13 and 15 re- 45 
spectively, thereby interlocking carriages 30 and 31 
with support members 13 and 15. When engaged, 
movement of carriages 30 and 31 along guides 32 will 
displace support members 13 and 15 along guide 
channels 12. Actuators (drive means) 24 control the 50 
movement and position of carriages 30 and 31 
throughout the full range of travel. This provides the 
ability to place the carriages in a reference position, 
.g., corr sponding to the initial position of the sup- 
port members, and then move the carriages and the 55 
engaged support members to a desired, programmed 
position, .g„ corr sponding to the dimensions of the 
workpiece. 
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Assuming th first workpiece 17 is to be replaced 
with as condworkpiec having diff r nt dimensions, 
th op ration proceeds as follows. First workpiec 17 
is removed from arms 14 and 16 by actuators (not 
shown). To displace support members 13 and 15, it is 
necessary that no workpiece 17 be resting on arms 
1 7 and 1 9. The position of the pallet support members 
13 and 15 are determined and carriages 30 and 31 
are moved to corresponding positions. Pallet 10 is lif- 
ted from a lower position on conveyor belt 38 by lifting 
means 8 and piston 37 and is taken to a higher posi- 
tion (shown in Fig. 2) where pins 22 and 23 engage 
the corresponding respective wedges 18 of support 
members 13 and 15, pushing them and compressing 
springs 1 9. In this way, small plates 21 are released 
from the locking elements 20, thereby allowing sup- 
port members 1 3 and 1 5 to slide along guide channels 
12. 

At about the same time, or before or after, bush- 
ings 33 and 34 of carriages 30 and 31 engage pins 35 
and 36 as shown in Fig. 2. Thus, support members 13 
and 15 can be translated by operating one or both of 
actuators 24 as illustrated by the dashed lines in Fig. 
2 representing the minimum distance between car- 
riages and the full lines representing the maximum 
distance. 

After the carriages and support members have 
been moved to the desired, programmed positions, 
pallet 10 is lowered onto conveyor 38. As pallet 10 is 
lowered, pins 22 and 23 disengage from their respec- 
tive locking means release mechanisms so that 
wedges 18 are again forced against elements 20 by 
springs 19, thereby locking support members 13 and 
15 into position. Carriages 30 and 31 may be left in 
the recently programmed position to begin again the 
releasing and repositioning operations if it becomes 
necessary to modify the distance between arms 14 
and 16 to machine a new workpiece 17. 

An alternate first embodiment of this invention is 
shown is Figs. 6 and 7. In this embodiment, position- 
ing unit 11 comprises only one actuator-carriage 
assembly wherein actuator 124 drives screw 125 on 
which an internally threaded boss or aperture 126 is 
assembled integral to carriage 127. Carriage 127 
includes bushings 129 and 130. As shown in Fig. 7, 
when pallet 10 is raised by lift means 8, pins 22 and 
23 release the locking means of support members 1 3 
and 15. However, only one of the two bushings 129 or 
130 will engage one of pins 35 or 36. Thus, carriage 
127 will displace only the support member that is 
engaged, as it is driven by actuator 124. 

To move the other support arm, pallet 10 is low- 
ered and carriage 127 is moved so that the other of 
th bushings 129 or 130 will engage the oth rofpins 
35 or 36 when pallet 10 is raised again to move the 
oth r of support member 1 3 or 1 5 to the desired posi- 
tion. Although this mbodiment relies upon two suc- 
c siv operations of lifting and low ring of pallet 1 0, 
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th same result of placing arms 14 and 1 6 of support 
memb rs 13 and 15 for r ceiving the appropriat 
workplace 17 is obtained. This mbodiment is 
appropriate when rapid chang s of position are not 
required. 5 

The positioning unit described in each of these 
embodiments permits positioning the support mem- 
bers to an infinite number of positions between the 
minimum and maximum of the range of travel of sup- 
port members 13 and 15. 10 

Referring to FIGS. 8-15, a second embodiment of 
the present invention comprises pallet 210 and posi- 
toning unit 300. As shown in FIGS. 8-11, pallet 210 
includes plate 209, housing 250, and support mem- 
bers 213 and 215. Housing 250 has an elongated 15 
aperture 260 along one side of its length that extends 
along pallet 210. Support members 213 and 215 are 
respectively connected to arms 214 and 216, which 
are respectively connected to slide blocks 217 and 
218 by screws 203. Arms 214 and 216 extend through 20 
and slide along aperture 260 in housing 250. Aperture 
260 is preferably located in a wall of housing 250 that 
is protected so that falling matter, such as metal 
scraps, waste materials or lubricating fluids that exist 
commonly in pallet conveyor line operating environ- 25 
ments, will not fall into aperture 260 or otherwise 
interfere with the adjustment mechanisms. For 
example, a vertical wall, or an overhanging wall may 
be used. 

Slide blocks 217 and 218 are disposed interior to 30 
housing 250 and have respective threaded passage- 
ways 219 and 220. Threaded bars 204 and 205, rotat- 
ably mounted in housing 250, are configured to pass 
through, mesh with, and engage respectively 
threaded passageways 219 and 220 so that sliding 35 
blocks 21 7 and 21 8 translate along threaded bars 204 
and 205 as the bars are rotated. Gears 221 and 230 
are respectively rigidly connected to threaded bars 
204 and 205, interior to housing 250, to provide a 
means for rotating bars 204 and 205. Gears 221 and 40 
230 are in fixed positions relative to the pallet and are 
adapted to rotate about the axis of their respective 
bars and also are preferably located close to the out- 
ward ends of their respective bars. 

Housing 250 includes two apertures 251 and 253 45 
which are positioned relative to gears 221 and 230 to 
provide access to gears 221 and 230 to rotate gears 
221 and 230. 

In the preferred embodiment, bars 204 and 205 
are independently rotated so that slide blocks 217 and so 
218 may be independently moved. Threaded bar 204 
is supported at one end by bushing 206 and at the 
other end by a seat in end 252 of housing 250. 
Threaded bar 205 is similarly support d at on end by 
bushing 207 and at the other nd by a seat in end 254 55 
of housing 250, in axial alignment with bar 204. 

Arms 214 and 216 ar preferably provided with a 
bearing surface that interacts with an opposing bear- 



ing surface of housing 250 at the perim t r of aper- 
tur 260. The bearing surface of housing 250 pro- 
vides support for support members 213 and 215, 
holds the support m mb rs in place, and provides a 
guide surface so that arms 214 and 216 can move 
along aperture 260 of housing 250 under the control 
of positioning unit 300. Because the desired move- 
ment of arms 21 3 and 21 5 occurs in an unloaded con- 
dition, i.e., without a workpiece, a smooth metal to 
metal sliding contact may be made. 

In this regard, the weight of the support arm on 
the housing bearing surface and the contact between 
the threaded bars and the sliding blocks create forces 
that substantially prevent the support members from 
moving inadvertently or unintentionally, once placed 
in a desired location by the positioning unit. The fric- 
tional forces, are however, overcome by the position- 
ing unit which provides sufficient power to rotate the 
threaded bars to move the support member or mem- 
bers. When the support members are loaded with a 
workpiece, the static frictional forces increase, thus 
further ensuring that the support member will remain 
in its desired location and support securely the work- 
piece. Thus, the support member is substantially 
maintained in the position in which it is left by the posi- 
tioning unit, whether or not it is carrying a workpiece. 
In an embodiment where the construction of the pallet 
would provide a static frictional force larger than is 
desired, a friction reducing material or composition, 
e.g., polytetrafluoroethylene, may be interposed be- 
tween the contacting or bearing surfaces to reduce 
the forces required to move the support members 
along the aperture 260 or threaded bars 204 or 205. 

Slide blocks 217 and 218 also may be provided 
with a contoured surface that corresponds to the 
interior contours of housing 250 so that any rotation 
of blocks 217 or 21 8 about threaded bars 204 or 205, 
as would occur with a weight on the support mem- 
bers, is substantially minimized, to add a static fric- 
tional force component, and to reduce or better 
distribute the load bearing forces on the pallet ele- 
ments. The latter also will reduce wear on the overall 
pallet mechanism. However, such contoured sur- 
faces should not have tolerances so tight that it will 
impair translational movement of blocks 21 7 or 21 8 or 
arms 214 or 216 along the longitude of threaded bars 
204 or 205, and hence along housing 250 of pallet 
210. 

In the preferred embodiment the threaded bars 
have only a motion imparting function and prevent 
undesired movement of the support members. 
Moments derived from external forces are discharged 
as a couple, where one action is discharged on the 
longitudinal support bearing surface and th other is 
discharged on the housing. In an alternat embodi- 
ment, the threaded bars may have a load-b aring and 
guiding function in addition to controlling the move- 
ment of the support members. 
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Pallet 210 may be lifted from a position on a con- 
v yor belt by a lifting means (not shown in FIGS. 8-15) 
and lifting bor s 241 and may includ an apertur 40 
to provide for lifting workpieces off th support m m- 
bers to a workstation and then lowering the work- 5 
pieces onto the support members from below pallet 
210. Lifting bores 241 assist in the proper alignment 
of pallet 210 as it is raised and lowered between the 
conveyor and a workstation or positioning unit 300. 

Referring to FIGS. 11-15, positioning unit 300 10 
includes toothed gears 314 and 315 that are disposed 
on either side of the longitudinal axis of the conveyor 
that are adapted for passing through apertures 252 
and 253 to contact the engage toothed gears 221 and 
230 of pallet 210. Referring to FIG. 13, in the prefer- 15 
red embodiment, gears 314 and 315 are arranged to 
contact gears 221 and 230 at an angle A relative to the 
vertical axis. Angle A provides for a force component 
that facilitates insertion of the teeth of the cooperating 
gears. An angle of contact A of about 50 to about 70 20 
degrees relative to the vertical axis, preferably about 
60 degrees, have been found to be satisfactory. 

Gears 314 and 315 are mounted on shafts 316 
and 317 which are supported by bearings 318 and 
319 in housings 320 and 321 of gear arms 330 and 25 
331. On the free ends of shafts 316 and 317 are 
toothed flywheels 322 and 323, which are connected 
to motor and reduction gear drives 324 and 325 by 
belts, thus forming a transmission. The belt transmis- 
sion provides for delivering the torque to gears 314 30 
and 315 needed to overcome the static frictional for- 
ces. Drive units 324 and 325 are connected to one 
end of side support members 326 and 327, which are 
fixed to lateral frame plates 328 and 329. The motors 
are preferably DC motors having a tachometer and 35 
encoder for determining and controlling speed and 
angular position control of the motor drive shaft. Pre- 
ferred motors include, for example, Parvex model RE 
220 motors manufactured in France. The drive and 
belt transmission units are conventional devices 40 
known to those of still in the art, and accordingly arc 
not discussed further here. 

Gear arms 330 and 331 have collar ends 332 and 
333 which journal by means of bushes 334 and 335 
on external surfaces of side support members 326 45 
and 327. Arms 330 and 331 also are fixed to auxiliary 
frame plates [(see plate 337 in fig 13)] by means of 
registering screws 338 and 339. Springs 340 and 341 
are interposed between arms 330 and 331 and res- 
pective frame plates 336 and 337 in order to have a 50 
controllable force and an adapting motion during the 
engagement phase of gears 221 and 230 of pallet 21 0 
and gears 314 and 315 of positioning unit 300. The 
adapting motion provides for ngagement of the 
gears before applying motor torqu to rotat the 55 
gears. 

Referring to FIGS. 14 and 15, positioning unit 300 
is provided with the ability to determin th relative 



location of the support members of a pall t, to com- 
pare the determined locations to the desird locations 
for the next workpiece to b loaded onto the pallet, 
and to adjust th position of one or more of the sup- 
port members as necessary. Shaft 342 is aligned with 
workpiece support arms 214 and 216 of pallet 210 
and crosses the conveyor with its ends supported in 
side plates 328 and 329. Shaft 342 includes two mov- 
able sleeves 343 and 344 which have appendages 
345 and 346 for correcting to rods of pistons 347 and 

348 and linear measurement transducers 349 and 
350. Pistons 348 and 347 are connected to frame 
arms 351 and 352. Linear measurement transducers 

349 and 350 are connected to the frame by support 
means 353 and 354. Such linear transducer devices 
may be, for example, model no. LCPX, supplied by 
Penny & Giles, of Blackwood, Glent, UK. 

The position of supporting members 213 and 215 
of pallet 210 may be determined by positioning unit 
300 as follows. Movable sleeves 343 and 344 on shaft 
342 are advanced from a predetermined outward 
position by cylinders 347 and 348. Advance of a given 
sleeve is stopped when the sleeve appendage con- 
tacts the outward surface of the associated support 
member. A contact sensor on each of appendages 
355 and 356 may be used to determine when contact 
is made. 

During the advance of appendages 345 and 346, 
associated linear transducers 349 and 350 move rigi- 
dly with sleeves 343 and 344 and thus provide signals 
corresponding to the measured or determined dist- 
ances from the predetermined outward positions to 
the location of the sleeve. When advance of the 
sleeve is halted, the signals correspond to the dist- 
ance between the point of contact of each appendage 
with a support member and hte predetermined posi- 
tion, thus indicating the locations of the supporting 
members on the pallet. The distance signals, one for 
each supporting member, are then provided to the 
microprocessor device that controls the pallet move- 
ment and the positioning unit to adjust the support 
members. 

The microprocessor then can process the signals 
and determine the distance and direction each sup- 
port member must be translated, if at all, to move the 
support members from the determined locations to 
the desired locations for the next workpiece that is to 
be placed on that pallet The microprocessor then can 
send instructions to motor drive units 324 and 325 to 
rotate accordingly gears 314 and 315 to effect the 
desired movement. Preferably, the microprocessor 
converts the measured distances into encoder 
impulse control signals to be inputted to the motors, 
which signals ar related to the number of turns that 
the threaded bars 304 and 305 on pallet 210 must 
rotat . Thus, it is possibl that support members 213 
and 215 can be mov d asynchronously or synchron- 
ously in the same or different directions as necessary. 
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In the preferred illustration of the second embo- 
diment of th inv ntion,pall 1 210 is lifted off the con- 
veyor to a predet rmined height at which point gears 
314 and 315 of positioning unit 300 engages gears 
221 and 230 of pallet 210. In an alternate illustration, s 
positioning unit 300 could be lowered onto pallet 210 
from above while pallet 210 is advancing on the con- 
veyor, or held in place. In yet another embodiment, 
because of the nonvertical angle of contact between 
the gears of the pallet and the positioning unit, the w 
positioning unit could be maintained in horizontal 
alignment with the pallet to be adjusted and translated 
horizontally into position. 

The means for determining the location of the 
support members could be incorporated into any 15 
embodiment of the invention, for example, the posi- 
tioning unit of the first embodiment (not shown) by 
placing a contact sensor on an appendage to a car- 
riage such as a bushing, placing the carriage at an 
outermost position and moving the carriage inwardly 20 
until the carriage appendage contacts the associated 
support member, more preferably, a portion of the 
support member configured to cause the carriage to 
stop in alignment for engagement with the pallet. 
Then, the positioning unit can engage pallet and make 25 
the appropriate adjustment based on the determined 
distance and the desired location of the support mem- 
bers. Following adjustment and disengagement of the 
pallet, the carriage would be returned to its outermost 
position for the next pallet support member. 30 

The second embodiment of the present invention 
has several advantages over the first embodiment, 
including, for example, an adjustment mechanism on 
the pallet that is less susceptible to damage or inter- 
ference from dirt, less susceptible to wear on the sup- 35 
port members in that the forces are exerted on the 
toothed gears rigidly mounted in the pallet rather than 
on the support member itself, a design that eliminates 
the locking means and its complexities, support mem- 
bers that can be moved independently in an improved 40 
manner, and, in the event it becomes necessary, sup- 
port members that can be adjusted manually by rotat- 
ing the gears fixed on the pallets with a tool such as 
a screwdriver. 

Pallet 1 0 (or 21 0) may include an aperture adap- 45 
ted to permit a piston type lifting device for lifting 
workpiece 17 from pallet 10 (or 21 0) to a workstation, 
and then to lower the workpiece back to its rest posi- 
tion for transport. Alternatively the workstation may 
include gripper means for grasping the workpiece so 
from above to transfer the workpiece to and from the 
workstation. 

One skilled in the art will appreciate that the pre- 
sent invention can be practiced by other than the des- 
cribed embodiments, which are presented for 55 
purposes of illustration and not of limitation, and the 
present invention is limit d only by the claims which 
follow. 
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Claims 

1 . An apparatus for th automatic adjustment of pal- 
I t workpiece support members (13; 15; 213; 
21 5) in a pallet conveyor production line for work- 
pieces (1 7) having a conveyor (38) for advancing 
pallets (10) carrying the workpieces (17); each 
pallet (10) having a first support member (13, 
213) and a second support member (15, 215), 
translating along a guide (12, 260); characterized 
in that the apparatus further comprises; 

means (35, 36, 204, 205) for translating 
the first (13, 213) and second (15, 215) support 
members towards and away from each other 
along the guide (12, 260) within an extreme range 
of positions; 

a positioning unit (11, 300) having means 
(33, 34, 314, 315) forengaginng said means (35, 
36, 204, 205) for translating the first (1 3, 21 3) and 
second (15, 215) support members and means 
(24, 124, 324) for driving the means (33, 34, 314, 
315) for engaging; 

means (38) for aligning the means (35, 36, 
204, 205) for translating the support members 
with the means (33, 34, 314, 315) for engaging 
the means for translating; 

and means (8) for operatively connecting 
the means (33, 34, 314, 315) for engaging with 
the means (35, 36, 204, 205) for translating. 

2. The apparatus according to claim 1 characterised 
in that it further comprises: 

means (20) for locking the first (13) and 
second (15) support members to respective 
selected locations on the pallet (10) along the 
guide (12), said pallet having a first condition 
wherein the locking means (20) secures the first 
(13) and second (15) support members to the pal- 
let (10) and a second condition wherein the lock- 
ing means (20) permits the first (13) and second 
(15) members to be moved to desired locations 
along the guide; 

said positioning unit (11, 300) having 
release means (22, 23) for engaging the means 
for locking (20) the support members and chang- 
ing the pallet between the first and second con- 
ditions. 

3. The apparatus according to claim 1 characterised 
in that the means (8) for operatively connecting 
the means for engaging with the means for trans- 
lating are means for moving the pallet (10) and 
positioning unit (11 , 300) into and out of engage- 
ment so that in engagement th means (35, 36, 
204, 205) for translating and th means (33, 34, 
314, 315) for ngaging the means (35, 36, 204, 
205) for translating ar ngag d and so that out 
of engagement the means (35, 36, 204, 205) for 
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translating and the m ans (33, 34, 314, 315) for 
engaging th means for translating are disen- 
gag d. 

4. The apparatus according to claim 1 wherein the 5 
guide (1 2) of the means (35, 36) for translating the 
first (13) and second (15) support members 
further comprises a guide channel slidably 
receiving the support members for movement 
therealong and means (20) for locking the first w 
(13) and second (15) support members to respec- 
ted selected positions along the guide (12) , said 
locking means (20) having a release mechanism 

(22, 23) for releasing the locking means so that 
the first (13) and second (15) members may be 15 
moved along the guide (12) , and wherein said 
means (33, 34) for engaging the means (35, 36) 
for translating the first and second support mem- 
bers further comprises a first carriage (30, 127), 
adapted for engaging one of said first (1 3) or sec- 20 
ond (1 5) support members of the pallet and trans- 
lating parallel to the guide channel (12) of the 
pallet and release (22) means for actuating the 
release mechanism (18, 19) of the pallet to 
release the first (13) and second (15) support 25 
members, and wherein the means (24) for driving 
the means (33, 34) for engaging further com- 
prises means (25, 32) for driving the first carriage 
(30, 127) parallel to the guide channel (12) from 
a first location to a second location within an ex- 30 
treme range of positions. 

5. The apparatus according to claim 2 and 4 wherein 
the support member further comprises a slot 
adjacent the pallet and the locking means and 35 
release mechanism further comprises: 

a wedge (18), said wedge being adapted 
for translation; 

a locking element (20) adapted to fit be- 
tween said wedge (18) and the slot in a support 40 
member; and 

a spring (19) adapted to urge said wedge (18) 
against said locking element (20) in the slot, 
thereby frictionally engaging the support member 
(13, 15) and pallet (10), 45 
and wherein the release means of the positioning 
unit further comprises a pin (22) oriented verti- 
cally and slidable along a second guide (32 par- 
allel to the first guide (1 2) and adapted to contact 
the wedge (18) to compress the spring (19), 50 
thereby disengaging the locking element (20) 
from the slot of the support member. 

6. The apparatus according to claim 5 wherein the 
locking means (20) further comprises a first lock- 55 
ing means associated with th first (13) support 
member and a second locking m ans associated 
with the second (15) support member and whe- 



rein therelease means further comprises a first 
pin (22) and a second pin (23) resp ctiv ly 
associated with the first and second locking 
means (20). 

7. The apparatus according to claim 4 wherein each 
support member (13, 15) further comprises a pro- 
jection (35, 36) and the carriage (30, 127) further 
comprises a threaded aperture (28, 126) and a 
first bushing (33, 129), the first bushing being 
adapted to engage a projection (35, 36), and whe- 
rein the drive means further comprises a first 
motor (24, 124) and a first screw (25, 125) pas- 
sing through and engaging the first threaded 
aperture (28, 126) of the first carriage (30, 127), 
the first screw (25, 125) being and adapted to be 
controllably rotated by the first motor (24, 1 24) so 
that rotation of the first screw will move the first 
carriage longitudinally along the first screw. 

8. The apparatus according to claim 7 wherein the 
carriage (127) further comprises a second bush- 
ing (130) spaced from the first bushing (129), the 
first bushing (129) being adapted to engage a 
projection (35) from the first support member (1 3) 
and the second bushing (130) being adapted to 
engage a projection (36) from the second support 
member (15). 

9. The apparatus according to claim 8 wherein the 
support members (13, 15) are moved one at a 
time by the carriage (127) engaging first one and 
then the other of the first or second support mem- 
bers. 

10. The apparatus according to claim 7 wherein the 
positioning unit, further comprises: 

a second carriage (31) having a second 
threaded aperture (29) and a second bushing 
(34), the second bushing being adapted to 
engage a projection (36) on a support means 
(15); and 

a second drive means having a second 
motor (24) and a second screw (27) passing 
through and engaging the threaded aperture (29) 
of the second carriage (31), the second screw 
being adapted to be controllably rotated by the 
second motor so that rotation of the second screw 
(27) move the second carriage (31) longitudinally 
along the second screw (27). 

11. The apparatus according to claim 10 wherein the 
first, and second motors (24) are adapted to 
move the first and second carriages (30, 31) 
independ ntly. 

12. Th apparatus according to claim 1 wh r in th 
first (213) and second (215) support members 
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further compris a thr ad d surfac (217, 218) 
and wherein the means (204, 205) for translating 
the first and second support members further 
compris a threaded bar (204, 205) extending 
along and cooperating with said threaded surface 5 
(217, 218) and means (221, 230) for rotating the 
threaded bar (204, 205) relative to the threaded 
surface to translate the support members (213, 
215) along the threaded bar (204, 205), wherein 
said means (314, ,315) for engaging the means w 
(204, 205) for translating further comprise means 
(314, 315) for contacting and rotating the 
threaded bar (204, 205) , and wherein means 
(324) for driving the engaging means further com- 
prises means for advancing the means (314, 31 5) 1 5 
for contacting the threaded bar (204, 205) to 
translate the support members. 

13. The apparatus of claim 12 wherein the threaded 
surface of the support members (213, 215) 20 
further comprises an interiorly threaded pas- 
sageway (219, 220) and the threaded bar (204, 
205) passes threrethrough, wherein the means 
(221, 230) for rotating the threaded bar further 
comprises a first toothed gear rigidly attached to 25 
the threaded bar, and wherein the means (314, 

31 5) for contacting and advancing the threaded 
bar (204, 205) further comprises a second 
toothed gear for engaging the first toothed gear, 
the second tooghed gear (314, 315) being con- 30 
nected and controllably rotated by means for driv- 
ing the engaging means, and wherein the means 
for moving the pallet and positioning unit into and 
out of engagement further comprises moving the 
first toothed gear (221, 230) into and out of 35 
engagement of the second toothed gear (314, 
31 5) whereby the axes of rotation of the first and 
second toothed gears are not vertically or hori- 
zontally aligned. 

40 

14. The apparatus according to claim 13 wherein the 
pallet (210) further comprises a housing (250) 
having a first aperture (260) and a second aper- 
ture (251, 253), the housing (250) enclosing the 

first toothed gear (221, 230), the threaded bar 45 
(204, 205), and the threaded surface (217, 218) 
of the support member, the first aperture (260) 
extending along the guide in the extreme range of 
positions of the support members (213, 215) so 
that the support members extend out of the hous- so 
ing (250) through the first aperture (260) and 
move along the aperture, the second aperture 
being arranged proximate to the first toothed 
gear (221 , 230) and adapted for passing th sec- 
ond tooth d gear (314, 315) th rethrough to 55 
engage the first toothed g ar when the pallet 
(210) and positioning unit (300) are in ngage- 
ment. 
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15. The apparatus according to claim 12 wherein th 
thread d bar (204, 205) further comprises a first 
thr aded bar (204) xt nding along and 
coop rating with th threaded surfac (217) in 
one of the first (213) or second (215) support 
members and a second threaded bar (205) 
extending along and cooperating with the 
threaded surface (21 8) of the other support mem- 
ber, wherein the means (221 , 230) for rotating the 
threaded bar further comprises first means (221 ) 
for rotating the first threaded bar (204) to trans- 
late the one support member and second means 
(230) for rotating the second threaded bar (205) 
to translate the other support member, wherein 
the means (314, 315) for contacting and rotating 
the threaded bar further comprises first means 
(314) for contacting the first threaded bar (204) 
and second means (315) for contacting the sec- 
ond threaded bar (205), and wherein the means 
(324, 325) for advancing the means (314, 31 5) for 
contacting further comprises first means (324) for 
advancing the first means (314) for contacting the 
first threaded bar (204) and second means (325) 
for advancing the second means (315) for con- 
tacting the second threaded bar (205), so that the 
first and second support members (213, 215) 
may be independently translated relative to each 
other along the first and second threaded bars 
(204, 205). 

16. The apparatus according to claim 1 wherein the 
positioning unit (300) further comprises means 
for determining the location of the first (213) and 
second (21 5) support members of the pallet (21 0) 
from a predetermined location and means (314, 
315) for moving the first and second support 
members from the determined locations to the 
desired locations. 

17. The apparatus according to claim 16 wherein the 
means for determining the location of the first and 
second support members further comprise: 

first member (355) associated with a first 
support member (213) of the pallet and a second 
member (356) associated with a second support 
member (215) of the pallet, the first and second 
members having an outermost position and an 
innermost position, the outermost position corre- 
sponding to the extreme range of motion of the 
first and second members and the innermost 
position being inside the outermost position; 

means (347, 348) for moving the 
first member (355) from its outermost position 
inwardly until it contacts the first support member 
(213) and for moving the s cond member (356) 
until it contacts th second support member 
(215); and 

means (349, 350) for measuring the res- 
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pective distances between the outermost pr d r- 
min d locations of the first and s cond members 
andth locations where the memb rs contact the 
support members. 

5 

18. The apparatus according to claim 17 wherein the 
means (347, 348) for moving the first and second 
members further comprises means for comparing 
the determined locations of the first and second 
support members to the desired locations of the w 
first and second support members for the work- 
piece to be loaded, and means for independently 
moving the support members from their deter- 
mined locations to the desired locations. 

15 

19. The apparatus according to claim 1 wherein the 
means for driving (324, 325) is adapted for provi- 
ding an infinite number of intermediate positions 
between the extreme range of positions. 

20 

20. The apparatus according to claim 1 wherein said 
positioning unit (300) is positioned along the pro- 
duction line as the pallets advance. 

21. The apparatus according to claim 1 wherein the 25 
means for driving is computer controlled. 

22. The apparatus according to claim 1 wherein the 
support members (213, 215) are adapted to pro- 
vide accessibility to the workpieces from above so 
and below so that the workpieces can be lifted 
from the support members for unloading or trans- 
fer to a workstation. 

23. The apparatus according to claim 2 wherein said 35 
locking means (20) comprises: 

a receptacle in the pallet adjacent a sup- 
port member; 

a wedge (1 8) adapted for translation in a 
first direction and a second direction in said 40 
receptacle; 

a locking (20) element located between 
said wedge (18) and the support member; and 

a spring element (19) adapted to urge said 
wedge (18) in the first direction so that said 45 
wedge (1 8) urges said locking element (20) in fric- 
tionai contact with the support member to restrain 
it from translation, wherein said spring element 
(19) is adapted to be compressed by a force urg- 
ing said wedge (18) in a second direction so that so 
said locking element (20) does not frictionally 
restrain the support member from translation. 

24. The apparatus according to claim 23 wherein the 
support furth r comprises a slot adapted to 55 
r ceive said locking element (20) thereby to 
increase the frictional force restraining the sup- 
port memb r from translating. 
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25. The apparatus according to claim 2 wher in said 
locking m ans comprises: 

a r ceptacle in th support member adja- 
cent the pallet; 

a wedge (18) adapted for translation in a 
first direction and a second direction in said 
receptacle; 

a locking element (20) located between 
said wedge (18) and said pallet; 

a spring element (19) adapted to urge said 
wedge (18) in the first direction so that said 
wedge (1 8) urges said locking element (20) in fric- 
tional contact with the pallet to restrain the sup- 
port member from translation, wherein said 
spring element (19) is adapted further to be com- 
pressed by a force urging said wedge (18) in the 
second direction so that said locking element (20) 
does not frictionally restrain the support member 
from translation. 

26. The apparatus according to claim 25 wherein the 
pallet further comprises a slot adapted to receive 
said locking element (20) thereby to increase the 
frictional force restraining the support member 
from translating. 

27. The apparatus according to claims 16 and 17 
wherein the means for determining the location of 
a first and second members on a pallet further 
comprises: 

a shaft (342) arranged proximate to and in 
alignment with the first and second support mem- 
bers; 

a first (343) and a second (344) movable 
sleeve mounted on the shaft (342) , the first mov- 
able sleeve (343) being associated with the first 
support member (213) and having a first projec- 
tion, the second movable sleeve (344) being 
associated with the second support member 
(215) and having a second projection; 

first means (347) for moving the first 
sleeve (343) along the shaft (342) between an 
outermost position and an innermost position, 
said first means (347) having a stop means so 
that when the first sleeve (343) is being moved 
from its outermost position toward its innermost 
position and contacts the first support member 
(21 3) it stops movement of the first sleeve (343); 

second means (348) for moving the sec- 
ond sleeve (345) along the shaft (342) between 
an outermost position and an innermost position, 
said second means (348) having a stop means so 
that when the second sleeve (345) is being 
moved from its outermost position toward its 
innermost position and contacts the second sup- 
port member (215) it stops movement of the sec- 
ond sle v (345); 

means (349) for measuring the distance 
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betw en the location of the first sleev (343) and 
its predetermin d location; 

means (350) for measuring the distance 
b tween the location of the s cond sle v (345) 
and its predetermined location; and 5 

means for determining the location of the 
first (213) and second (215) support members 
relative to the outermost locations of the first and 
second sleeves (343, 345) when the inward adv- 
ancement of the first and second sleeves has 10 
stopped. 

28. The apparatus according to claim 1 wherein the 
pallet comprises: 

a base plate (9) for traveling on the 15 
conveyor (38), said plate (9) having an aperture 
(40) for passing therethrough the means for lifting 
a workpiece off the pallet (10, 210), and 

support members (13, 15, 213, 215) for 
supporting a workpiece (17), said support mem- 20 
bers being secured to said plate (9) so that the 
workpiece (17) being supported by the support 
members is suspended above the aperture (40). 

29. The apparatus according to claim 28 further com- 25 
prising: 

lifting means (8) for raising and low- 
ering a workpiece (17) off or onto said support 
member of the pallet, said lifting means (8) pas- 
sing through said aperture (40) of the pallet to 30 
raise or lower the workpiece (1 7) off or onto said 
support member. 

30. The apparatus according to claim 29 wherein said 
means (8) for lifting a workpiece (1 7) further com- 35 
prises a piston-type lifting device. 

31. The apparatus according to claim 29 wherein said 
support member (13, 15, 213, 215) is releasably 
secured to the pallet (10, 210) by an automatic 40 
positioning means (11, 300) for adjusting the posi- 
tion of said support member relative to said aper- 
ture so that said support member can be moved 

to support workpieces having different dimen- 
sions. 45 

32. Method for the automatic adjustment of pallet 
workpiece support members in a pallet conveyor 
production line for workpieces having different 
dimensions including a pallet (10, 210) having a 50 
first support member (13,21 3), a second support 
member (15, 215), a guide (12), and means (35, 

36, 204, 205) for translating the first and second 
support members towards and away from each 
otheralongth guide (12) within an xreme range 55 
of positions, a positioning unit (11, 300) having a 
means (33, 34, 314, 315) for engaging said 
means (35, 36, 204, 205) for translating the first 



>B1 24 

and second support members and a means (24, 
124) for driving th means for engaging; the 
m thod for adjusting th distance betw en a first 
and a second support member of a pall t com- 
prising the steps of: 

(a) moving the pallet (10, 210) into alignment 
with the positioning means (11, 300) so that 
the means (35, 36, 204, 205) for translating 
the support members (13, 15, 213, 215) and 
the means (33,34, 314, 315) for engaging the 
means for translating the support members 
are aligned; 

(b) actuating the means (24, 124) for driving 
the means (33, 34, 314, 315) for engaging in 
response to the dimensions of the selected 
workpiece, so that the first and second sup- 
port members are moved relative to each 
other to a desired location; and 

(c) moving the pallet (10, 210) and positioning 
means (11, 300) apart so that the first and 
second support members are maintained in 
place on the pallet in the desired locations. 

33. The method of claim 32 in which the engagement 
of the means for translating (35, 36, 204, 205) is 
achieved by moving the pallet (10, 210) and posi- 
tioning means (11, 300) relative to each other so 
that the means for translating (35, 36, 204, 205) 
the support members and the means for engag- 
ing (33, 34, 314, 315) the means for translating 
are engaged. 

34. The method of claim 32 wherein the pallet has 
means (20) for locking the first (13) and second 
(15) support members to respective selected 
positions along the guide (12), said locking 
means (20) having a release mechanism (22, 23) 
so that the first (13) and second (15) members 
may be moved along the guide (1 2), said position- 
ing unit (11, 300) being disposed adjacent the 
conveyor (38) and having a release means (22, 
23) for actuating the release mechanism (18, 19) 
of the pallet for releasing the first and second 
members, a first carriage (30) and a second car- 
riage (31) adapted respectively for engaging the 
first and second support members of the pallet, 
and first and second drive means (24) for respect- 
ively translating the first and second carriages, 
parallel to the first guide (12) of the pallet within 
an extreme range of positions, and means for 
moving the pallet (10, 210) and positioning unit 
(11, 300) relative to each other, a method for 
adjusting the distance between a first and second 
support m mber of the pallet further comprising: 

moving th pallet und r the posi- 
tioning unit (11, 300); 

moving th first (30) and second 
(31 ) carriages to r spective first and second posi- 
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tions associated with the positions of the first (1 3) 
and second (15) support members on th pall t; 

moving th pallet (10, 210) and 
positioning unit (11, 300) tog ther so that the 
release means (22, 23) contacts the release 5 
mechanism (18, 19) , thereby releasing the lock- 
ing means (20), and so that the first (30) and sec- 
ond (31) carriages respectively engage the first 
(13) and second (15) support members; 

actuating the first and second drive 1 o 
means (24) in response to the dimensions of the 
selected workpiece (17) thereby moving the first 
(30) and second (31) carriages and the first (13) 
and second (15) support members to a respec- 
tive third and fourth positions for the selected 15 
workpiece dimensions; and 

moving the pallet (10) and position- 
ing unit (11) apart so that the release means (22, 
23) disengages from the release mechanism (1 8, 
19) , thereby locking the first (13) and second 20 
(15) support members in place. 

35. The method of claims 32 and 33 wherein the pal- 
let (10) further includes a means (20) for locking 

the first (13) and second (15) support members 25 
to respective selected positions along the guide 
(12), the locking means (20) having a release 
mechanism (18, 19) so that the first and second 
members may be moved along the guide, and 
wherein the positioning unit (11) further includes 30 
a release means (22, 23) for actuating the release 
mechanism (18, 19) for releasing the first and 
second support members and having a first car- 
riage (30, 127) adapted for engaging one of the 
first or second support members (13, 15) of a pal- 35 
let (10), and drive means (24) for translating the 
first carriage parallel to the guide (12) of the pal- 
let, the method further comprising: 

moving the carriage (30, 127) to a 
first position associated with the position of one 40 
of the first or second support members; 

moving the pallet (10) and position- 
ing unit (11) together so that the release means 
(22, 23) contacts the release mechanism (18, 
19) , thereby releasing the locking means (20), 45 
and 

step (b) further comprising actuat- 
ing the drive means (24, 124) in response to the 
dimensions of the selected workpieces (17), 
thereby moving the carriage (30, 127) and the 50 
one of the first or second support members to a 
second position; and 

step (c) further comprising desing- 
aging the releas means (22, 23) from the release 
mechanism (1 8, 1 9) thereby locking the first (1 3) 55 
and second (15) support m mbers in place. 

36. Th method of claim 35 further comprising the 



steps of: 

moving the first carriag (30, 127) to a 
third position associated with the location of th 
oth r of the first or s cond support memb rs, 

moving the pallet (10) and position- 
ing unit (11) together so that the release means 
(22, 23) contacts the release mechanism (18, 19, 
thereby releasing the locking means (20) , and so 
that the carriage (30, 127) engages the other of 
the first or second support members; 

actuating the drive means (24, 124) 
in response to the dimensions of the selected 
workpiece (17), thereby moving the carriage (30, 
127) and the other of the first or second support 
members to the desired fourth position; and 

moving the pallet (10) and position- 
ing unit (11) apart so that the release means (22, 
23) disengages from the release mechanism (18, 
19), thereby locking the first and second support 
members in place. 

37. The method of claims 32 and 33 wherein the first 
(213) and second (215) support members have a 
threaded surface (217, 218) , the means (35, 36) 
for translating the first and second support mem- 
bers includes a threaded bar (204, 205) extend- 
ing along and cooperating with said threaded 
surfaces (217, 218) and a means (221, 230) for 
rotating the threaded bar (204, 205) relative to the 
threaded surfaces to translate the support mem- 
bers along the bar, wherein the means (33, 34) for 
engaging the means (35, 36) for translating 
includes a means (314, 315) for contacting and 
rotating the threaded bar, and wherein means 
(324) for driving the engaging means includes 
threaded bar to translate the support members 
relative to one another, the method comprising 
the steps of engaging the means (314, 315) for 
contacting and rotating the threaded bar on the 
positioning unit (300) with the means (221, 230) 
for rotating the threaded bar on the pallet. 

step (a) farther comprising moving the pal- 
let (210) into alignment with the positioning unit 
(300) so that the means (314, 315) for contacting 
and rotating the threaded bar (204, 205) on the 
positioning unit (300) is aligned with the means 
(221 , 230) for rotating the threaded baron the pal- 
let; 

step (b) further comprising and rotating the 
threaded bar in response to the dimensions of the 
selected workpiece (17), thereby moving the first 
and second support members relative to each 
other to a desired location; and 

step (c) further comprising disengaging 
th means (314, 315) for contacting and rotating 
the threaded bar(204, 205) on th positioning unit 
(300) with the means (221, 230) for rotating the 
threaded bar on th pallet so that the first and 
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s cond support members are maintain din place 
on the pali t in the desir d locations. 

38. Th method of claim 37 wherein the threaded bar 
includes a first threaded bar (204) extending 5 
along and cooperating with the threaded surface 
(21 7) of one of the first or second support mem- 
bers (21 3, 215) and a second threaded bar (205) 
extending along and cooperating with the 
threaded surface (218) of the other support mem- w 
ber, wherein the means for rotating the threaded 
bar includes a first means (221) for rotating the 
first threaded bar (204) to translate the one sup- 
port member and second means (230) for rotating 
the second threaded bar (205) to translate the 15 
other support member, wherein the means for 
contacting and rotating the threaded bar includes 
a first means (314) for contacting the first 
threaded bar (204) and second means (315) for 
contacting the second thereaded bar (205) , and 20 
wherein the means (324, 325) for advancing the 
means (314, 315) for contacting included a first 
means (324) for advancing the first means (314) 
for contacting the first threaded bar (204) and 
second means (325) for advancing the second 25 
means (325) for contacting the second threaded 
bar (205), so that the first and second support 
members may be independently translated rela- 
tive to each other along the first and second bars 
(204, 205), the method comprising the steps of 30 
engaging the first and second means (314, 315) 
for contacting and rotating the first and second 
threaded bars (204, 205) on the positioning unit 
(300) with the first and second means (221, 230) 
for rotating the first and second threaded bars 35 
(204, 205) on the pallet, 

step (a) further comprising moving the pal- 
let (210) into alignment with the positioning unit 
(300) so that the first and second means (314, 
31 5) for contacting and rotating the first and sec- 40 
ond threaded bars (204, 205) on the positining 
unit (300) are aligned with the first and second 
means (221 , 230) for rotating the first and second 
threaded bars (204, 205) on the pallet (210); 

step (b) further comprising rotating the first 45 1. 
and second threaded bars (204, 205) in response 
to the dimensions of the selected workpiece (1 7), 
thereby moving independently the first and sec- 
ond support members relative to each other to 
desired locations corresponding to the workpiece so 
dimensions; and 

step (c) further comprising disengaging 
the first and second means (314, 31 5) for contact- 
ing and rotating the first and second threaded 
bars (204, 205) on the positioning unit (300) with 55 
the first and second means (221 , 230) for rotating 
the first and s cond threaded bars (204, 205) on 
the pail t (210) so that the first and second sup- 



port members (213, 215) ar maintained in place 
on th pallet in the desired locations. 

39. Th method of claims 32 and 33 furth r compris- 
ing the step of determining the position of the first 
and second support members (213, 215) relative 
to a first and second predetermined locations. 

40. The method of claims 32 and 39 wherein the posi- 
tioning unit includes a first member (355) 
associated with a first support member (213) of 
the pallet and a second member (356) associated 
with a second support member (21 5) of the pallet, 
the first and second members having an outer- 
most position and an innermost position, the out- 
ermost position corresponding to the extreme 
range of motion of the first and second members 
(355, 356) and the innermost position being 
inside the outermost position, and a means (347, 
348) for moving the first member (355) and the 
second member (356), the method further com- 
prising: 

placing the first and second mem- 
bers (355, 356) at their respective outermost 
positions prior to step (a); 

moving the first member (355) 
inwardly from its outermost position until it con- 
tacts the first support member (213), thereby 
defining a first distance measured between the 
predetermined position and the location of the 
first support member; and 

moving the second member (356) 
inwardly from its outermost position until it con- 
tacts the second support member (215), thereby 
defining a second distance measured between 
the predetermined position and the location of the 
first support member, whereby the first and sec- 
ond determined distances define the location of 
the first and second support members (21 3, 21 5) 
prior to adjustment. 



Patentanspruche 



Einrichtung zur selbsttatigen Einstellung von auf 
Werkstuckpaletten angeordneten Tragkorpern 
(13, 15, 213, 215) in einer Palettenforderer-Ferti- 
gungsstrassefur Werkstucke (17), miteinem For- 
derer (38) fur sich vorwartsbewegende Paletten 
(10), wobei jede Palette (10) einen ersten Trag- 
k6rper (13, 213) und einen zweiten TragkSrper 
(15, 215), welche sich langs einer Fuhrung (12, 
260) verschieben, aufweist, dadurch gekenn- 
zeichn t, dass die Einrichtung w iter aufweist 
- Mittei zum B wegen (35, 36, 204, 205) des 
erst n (13, 213) und des zweiten Tragkorpers 
(15, 215)geg n inanderzu und von einander 
weg langs der Fuhrung (12, 260) innerhalb ei- 
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n s Extr mber iches von Stellungen; 
-eine Positionierungseinheit (11, 300) mit 
Mitteln (33, 34, 314, 315), welche zum Einra- 
sten mit d n genannten Mitt In (35, 36, 204, 
205) zum Bewegen des ersten (13, 213) und 5 
des zweiten Tragkorpers (15, 215) bestimmt 
sind, sowie mit Mitteln (24, 124, 324) zum An- 
treiben der Betatigungsmittel (33, 34, 314, 
315); 

- Mittel (38) zum axialen Ausrichten der Mittel w 
(35, 36, 204, 205) zum Bewegen der Tragkor- 

per, welche Mittel (33, 34, 314, 315) zum Ein- 
rasten mit den Bewegungsmitteln aufweisen; 
und 

- Mittel (8) zum betriebsmassigen Verbinden 15 
der Mittel (33, 34, 314, 315) zum Einrasten mit 

den Bewegungsmitteln (35, 36, 204, 205). 

2. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass sie welter Mittel (20) zum Verrie- 20 
geln des ersten (1 3) und des zweiten Tragkorpers 

(15) in bestimmten ausgewahlten Stellungen auf 
der Palette (10 langs einer Fuhrung (12) auf- 
weist; wobei 

- die genannte Palette einen ersten Zustand 25 
aufweist, in welchem die Verriegelungsmittel 

(20) den ersten (13) und den zweiten TragkSr- 
per (15) auf der Palette festklemmen, und ei- 
nen zweiten Zustand aufweist, in welchem die 
Verriegelungsmittel (20) das Bewegen des er- 30 
sten (13) und des zweiten Tragkorpers (15) 
langs der Fuhrung in die gewunschten Stel- 
lungen erlauben; und 

-die genannte Position ierungseinheit (11, 
300) Freigabemittel (22, 23) aufweist, welche 35 
dazu bestimmt sind, mit den Mitteln (20) zum 
Verriegeln der TrSgerkfirper einzurasten und 
die Palette zwischen dem ersten und dem 
zweiten Zustand zu wechseln. 

40 

3. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Mittel (8) zum betriebsmassi- 
gen Verbinden der Mittel (33, 34, 314, 315) zum 
Einrasten mit den Bewegungsmitteln (35, 36, 
204, 205) Mittel zum Bewegen der Palette (10) 45 
und der Positionierungseinheit (11, 300) in den 
Eingriff und aus ihm heraus sind, derart, dass: 

- im Eingriff die Bewegungsmittel (35, 36, 
204, 205) und die Mittel (33, 34, 314, 315) zum 
Einrasten mit den Bewegungsmitteln (35, 36, 50 
204, 205) ineinander eingreifen, und 

-ausser Eingriff die Bewegungsmittel (35, 
36, 204, 205) und die Mittel (33, 34, 314, 315) 
zum Einrasten mit den B w gungsmitteln(35, 
36, 204, 205) ausser Eingriff sind. 55 

4. Einrichtung nach Anspruch 1, worin: 

- die Fuhrung (12) der Mittel (35, 36) zum B - 

16 



wegen des ersten (13) und des zweiten Trag- 
korpers (1 5) weit r aufw is n: 

- einen Fuhrungskanal, w Icher die Trag- 
korper gleitend aufnimmt, urn sie langss - 
its zu fuhren; und 

- Mittel (20) zum Verriegeln des ersten 
(13) und des zweiten Tragkorpers (15) in 
besonderen, ausgewahlten Stellungen 
langs der Fuhrung (12); 

- die Verriegelungsmittel (20) einen Freiga- 
bemechanismus (22, 23) zur Freigabe der 
Verriegelungsmittel aufweist, derart, dass der 
erste (13) und der zweite Tragkorper (15) 
langs der Fuhrung (12) bewegt werden k6n- 
nen; 

- die genannten Mittel (33, 34) zum Einrasten 
mit den Mittel (35, 36) zum Bewegen des er- 
sten und des zweiten Tragkfirpers weiter auf- 
weisen: 

-einen ersten Wagen (30, 127), welcher 
fur die Betatigung des einen der genann- 
ten ersten (13) Oder zweiten (15) Tragkor- 
per der Palette ausgelegt 1st und sich 
parallel zum Fuhrungskanal (12) der Pa- 
lette (10) bewegt; und 

- Freigabemittel (22) zur Betatigung des 
Freigabemechanismus (18, 19) der Palet- 
te, urn den ersten (13) und den zweiten 
Tragkorper freizugeben; 

- die Mittel (24) zum An trie b der Betatigungs- 
mittel (33, 34) weiter Mittel (25, 32) aufweist 
zum Antrieb des ersten Wagens (30, 127) par- 
allel zu einem Fuhrungskanal (12) von einer 
ersten Stellung zu einer zweiten Stellung in- 
nerhalb eines Extrembereiches von Stellun- 
gen. 

5. Erf indung nach den Anspruchen 2 und 4, worin: 

- der Tragkorper weiter einen angrenzend an 
die Palette angeordneten Schlitz aufweist; 
und 

- die Verriegelungsmittel weiter aufweisen: 

-einen Keil (18), welcher fur eine Ver- 
schiebung ausgebildet ist; 

- ein Verriegelungselement (20), welches 
so ausgebildet, ist, dass es zwischen den 
genannten Keil (18) und den Schlitz im 
Tragkdrper passt; und 

- eine Feder (19), welche so ausgebildet 
ist, dass sie den genannten Keil (18) ge- 
gen das genannte Verriegelungselement 
(20) im Schlitz druckt und dabei den Trag- 
korper (13, 15) und die Palette (10) rei- 
bungsschlussig verbindet; 

- die Fr igabemittel der Positionierungsein- 
heit w it r inen Stif t (22) aufw isen, welch r 
vertikal und gleitend langs ein r zweiten Fuh- 
rung (32) parallel zur ersten Fuhrung (12) 
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ori ntiert und so ausgebildet ist, dass erd n 
K il (18) beruhrt, um die Feder (19) zusam- 
menzudrucken und dab idasVerrieg lungs- 
el ment (20) vom Schlitz d s TragkSrpers 
auszukuppeln. 5 

6. Erf indung nach Anspruch 5, worin: 

- die Verriegelungsmittel (20) weiter aufwei- 
sen: 

- erste Verriegelungsmittel, welche dem 10 
ersten Tragkorper (13) zugeordnet sind; 

und 

- zweite Verriegelungsmittel, welche dem 
zweiten TragkSrper (15) zugeordnet sind; 

- die Freigabemittel weiter einen ersten Stift 15 
(22) und einen zweiten Stift (23) aufweisen, 
welche dem ersten bzw. dem zweiten Verrie- 
gelungsmittel (20) zugeordnet sind. 

7. Einrichtung nach Anspruch 4, worin: 20 

- jeder Tragkorper (13, 15) weiter einen Vor- 
sprung (35, 36) aufweist; 

- der Wagen (30, 127) weiter aufweist: 

- eine Gewindeoffnung (28, 126); und 

- eine erste Buchse (33, 129), welche so 25 
ausgebildet ist, dass sie mit einem Vor- 
sprung (35, 36) einrasten kann; 

- die Antriebsmittel weiter aufweisen: 

- einen ersten Motor (24, 124); und 

-eine erste Schraube (25, 125), welche 30 
durch die erste Gewindeoffnung (28, 126) 
des ersten Wagens (30, 127) durchtrittund 
in diese einrastet, und welche so ausgebil- 
det ist, dass sie durch den ersten Motor 
(24, 124) gesteuert gedreht werden kann, 35 
derart, dass die Drehung der ersten 
Schraube den ersten Wagen langs der er- 
sten Schraube bewegt. 

8. Einrichtung nach Anspruch 7, worin: 40 

- der Wagen (127) weiter eine von der ersten 
Buchse (129) entfernt angeordnete Zweite 
Buchse (130) aufweist; 

- die erste Buchse (129) so ausgebildet ist, 
dass sie in einen Vorsprung (35) des ersten 45 
TragkSrpers (13) einrasten kann; und 

- die zweite Buchse (130) so ausgebildet ist, 
dass sie in einen Vorsprung (36) des zweiten 
TragkSrpers (15) einrasten kann. 

so 

9. Einrichtung nach Anspruch 8, worin die Tragkdr- 
per (13, 15) einer nach dem andern durch den 
Wagen (127) bewegt werden, welcherzuerst mit 
d m einen und dann mit dem ander n der rsten 

und zweiten TragkSrper einrastet. 55 

10. Einrichtung nach Anspruch 7, worin die Positio- 
nierungseinheit weiter aufweist 



-einen zweiten Wagen (31) mit ein rzweit n 
Gewindeoffnung (29) und einer zweiten Buch- 
se (34), w Iche so ausgebildet ist, dass sie mit 
einem Vorsprung (36) auf dem Tragkorper 
(15) einrasten kann; und 

- zweite Antriebsmittel mit einem zweiten Mo- 
tor (24) und einer zweiten Schraube (27), wel- 
che durch die zweite Gewindeoffnung (29) 
des zweiten Wagens (31) durchtritt und in die- 
se einrastet, und welche so ausgebildet ist, 
dass sie durch den zweiten Motor (24) gesteu- 
ert gedreht werden kann, derart, dass die 
Drehung der zweiten Schraube (27) den zwei- 
ten Wagen (31) Idngs der zweiten Schraube 
(27) bewegt 

11. Einrichtung nach Anspruch 10, worin der erste 
und der zweite Motor (24) so ausgebildet sind, 
dass sie den ersten und den zweiten Wagen (30, 
31) unabhangig voneinander bewegen konnen. 

12. Einrichtung nach Anspruch 1, worin: 

- der erste (213) und der zweite (214) Trag- 
korper eine Gewindeoberflache (217, 218) 
aufweisen; und 

- die Mittel (204, 205) zum Bewegen des er- 
sten und des zweiten TragkSrpers weiter auf- 
weisen: 

- eine Gewindestange (204, 205), welche 
sich langs der genannten Gewindeober- 
flache (217, 218) erstreckt und mit ihr zu- 
sammenarbeitet; und 

- Mittel (221 , 230) zum Drehen der Gewin- 
destange (204, 205) gegenuber der Ge- 
windeoberflache, um die Tragkorper (21 3, 
215) langs der Gewindestange (204, 205) 
zu verschieben; 

- die genannten Mittel (314, 315) zum Einra- 
sten mit den Bewegungsmitteln (204, 205) 
weiter Mittel (314, 315) zum Beruhren und 
Drehen der Gewindestange (204, 205) auf- 
weisen; und 

- die Mittel (324) zum Antrieb der Einrastmittel 
weiter Mittel (314, 315) zum Beruhren der Ge- 
windestange (204) aufweist, um die Tragkor- 
per zu verschieben. 

13. Einrichtung nach Anspruch 12, worin: 

-die Gewindeoberflache der Tragkorper 
(213, 215) weiter einen Gewindedurchgang 
(219, 220) mit Innengewinde aufweist, durch 
welchen die Gewindestange (204, 205) hin- 
durchgeht; 

- di Mittel (221 , 230) zum Drehen der Gewin- 
destang weiter ein mit der Gewindestang 
fest verbundenes erstes Zahnrad aufweisen; 

- die Mitt I (314, 31 5) zum Beruhren und Dre- 
hen der Gewindestange (204, 205) ein zwei- 
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t s Zahnrad zum Einrasten mit dem ersten 
Zahnrad aufw ist; 

-das zweite Zahnrad (314, 315) mit Mitteln 
zum Antrieb der Rastmittel verbunden ist und 
durch diese gesteuert gedreht wird; und 5 

- die Mittel zum Bewegen der Palette und der 
Positionierungseinheit in die Einraststellung 
und aus dieser heraus weiter Mittel zum Be- 
wegen des ersten Zahnrades (221 , 230) in die 
Einraststellung mit dem zweiten Zahnrad 10 
(314, 315) und aus dieser heraus a uf we ist, 
wobei die Rotationsachsen des ersten und 

des zweiten Zahnrades nicht vertikal Oder ho- 
rizontal ausgerichtet sind. 

15 

14. Einrichtung nach Anspruch 13, worin: 

- die Palette (210) weiter ein Gehause (250) 
mit einer ersten Offnung (260) und einer zwei- 
ten Offnung (251, 253) aufweist, welches das 

erst Zahnrad (221, 230), die Gewindestange 20 
(204, 205) und die Gewindeoberflache (217, 
218) des Tragkorpers umschliesst; 

- die erste Offnung (260) sich langs der Fun- 
rung in den extremen Bereich von Steilungen 

der Tragkorper (213, 215) erstreckt, derart, 25 
dass die Tragkorper sich durch die erste Off- 
nung (260) aus dem Gehause (250) heraus 
erstrecken und sich langs der Offnung bewe- 
gen; und 

- die zweite Offnung in der Nahe der ersten 30 
Zahnrades (221 , 230) angeordnet und so aus- 
gebildet ist, dass sich das zweite Zahnrad 
(314, 315) durch dieselbe durchtreten kann, 

um in das erste Zahnrad einrasten zu konnen, 
wenn die Palette (210) und die Positionie- 35 
rungseinheit (300) eingerastet sind. 

15. Einrichtung nach Anspruch 12, worin: 

- die Gewindestangen (204, 205) weiter auf- 
weisen: 40 

- eine erste Gewindestange (204), welche 
sich ISngs der Gewindeoberflache (217) in 
einem der ersten (213) Oder zweiten (215) 
Tragkorper erstreckt und mit dieser zu- 
sammenarbeitet; und 45 

- eine zweite Gewindestange (205), wel- 
che sich langs der Gewindeoberflache 
(218) des anderen Tragkorpers erstreckt 
und mit dieser zusammenarbeitet; 

- die Mittel (221, 230) zum DrehenderGewin- so 
destange weiter aufweisen: 

- erste Mittel (221) zum Drehen der ersten 
Gewindestange (204), um den einen der 
Tragkorper zu verschi ben; und 

-zw it Mittel (230) zum Drehen der zwei- 55 
ten G windestang (205), um den ande- 
ren Tragkorper zu v rschi b n; 

- die Mittel (314, 315) zum Beruhren und Dr - 
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henderGewind stange weiter aufw isen: 

- erste Mittel (314) zum Beruhren d r er- 
st n G windestange (204); und 
-zweit Mitt I (315) zum Beruhren der 
zweiten Gewindestange (205); 

- die Mittel (324, 325) zum Vorschieben der 
Beruhrungsmittel (314, 315) weiter aufwei- 
sen: 

- erste Mittel (324) zum Vorschieben der 
ersten Mittel (314) zum Beruhren der er- 
sten Gewindestange (204); und 

- zweite Mittel (325) zum Vorschieben der 
zweiten Mittel (315) zum Beruhren der 
zweiten Gewindestange (205); 

- derart, dass der erste und der zweite Trag- 
korper (213,215) unabhangig voneinander re- 
lativ zueinander langs der ersten und der 
zweiten Gewindestange (204, 205) bewegt 
werden kdnnen. 

16. Einrichtung nach Anspruch 1, worin die Positio- 
nierungseinheit (300) weiter aufweist: 

- Mittel zum Bestimmen der Stellung des er- 
sten (213) und des zweiten (215) Tragkorpers 
der Palette (210) bezuglich der vorbestimm- 
ten Stellung; und 

- Mittel (314, 315) zum Bewegen des ersten 
und des zweiten Tragkarpers von den vorbe- 
stimmten Steilungen in diegewunschten Stei- 
lungen. 

17. Einrichtung nach Anspruch 16, worin die Mittel 
zum Bestimmen der Stellung des ersten und des 
zweiten Tragkorpers weiter aufweisen: 

- ein erstes Glied (355), welches einem er- 
sten Tragkorper (213) der Palette zugeordnet 
ist; und 

-ein zweites Glied (356), welches einem 
zweiten Tragkorper (215) der Palette zuge- 
ordnet ist; 

- wobei das erste und das zweite Glied ei- 
ne Susserste und eine innerste Stellung 
aufweisen, von denen die ausserste Stel- 
lung dem Extrembereich der Bewegung 
der ersten und des zweiten Gliedes ent- 
spricht und die innerste Stellung sich in- 
nerhalb der aussersten Stellung befindet; 

- Mittel (347, 348) zum Bewegen des ersten 
Gliedes (355) von seiner aussersten Stellung 
einwSrts, bis es den ersten TragkSrpers (213) 
beruhrt, und zum Bewegen des zweiten Glie- 
des (356), bis es den zweiten Tragkorper 
(215) beruhrt; sowie 

- Mitt I (349, 350) zum Messen der Distanzen 
zwischen den aussersten vorbestimmten 
Steilungen d s rsten und des zweiten Glie- 
des und den Steilungen, in denen di Gli der 
die Tragkorper beruhr n. 
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18. Einrichtung nach Anspruch 17, worin die Mittel 
(347, 348) zum B wegen des rsten und des 
zw iten Gliedes welter aufweisen: 

- Mittel zum Vergleichen d r vorbestimmten 
Stellungen des ersten und des zweiten Trag- 5 
korpers mit den gewunschten Stellungen des 
ersten und des zweiten Tragkorpers fur das zu 
ladende Werkstuck; und 

- Mittel zum unabhSngigen Bewegen der 
Tragkdrper von ihren vorbestimmten Stellun- 10 
gen in die gewunschten Stellungen. 

19. Einrichtung nach Anspruch 1 , worin die Antriebs- 
mittel (324, 325) so ausgebildet sind, dass sie ei- 

ne unbestimmte Anzahl von Zwischenstellungen 15 
innerhalb des Extrembereiches von Stellungen 
ansteuern konnen. 

20. Einrichtung nach Anspruch 1 , worin die genannte 
Positionierungseinheit (300) entsprechend der 20 
Vorbewegung der Paletten langs der Fertigungs- 
strasse positioniert ist. 

21. Einrichtung nach Anspruch 1 , worin die Antriebs- 
mittel computergesteuert sind. 25 

22. Einrichtung nach Anspruch 1, worin die TragkSr- 
per (213, 215) so ausgebildet sind, dass sie Zu- 
gang zum Werkstuck von oben und unten 
gewahren, derart, dass das Werkstuck zur Entla- 30 
dung oder Uberfuhrung zu einer Bearbeitungs- 
station von den TragkSrpern abgehoben werden 
kann. 

23. Einrichtung nach Anspruch 2, worin: 35 

- die genannten Verriegelungsmittel aufwei- 
sen: 

- ein benachbartzu einem Tragkorper an- 
geordnetes Behaltnis; 

- einen Keil (18), welcher so ausgebildet 40 
ist, dass er im genannten Behaltn is in einer 
ersten und einer zweiten Richtung bewegt 
werden kann; 

-ein zwischen dem genannten Keil (18) 

und dem Tragkorper angeordnetes Verrie- 45 

gelungselement (20); und 

- ein Federelement (19), welches so aus- 
gebildet ist, dass es den genannten Keil 
(18) in die erste Richtung drucken kann, 
derart dass der genannte Keil (1 8) das ge- so 
nannte Verriegelungselement (20) in Rei- 
bungsberuhrung mit dem Tragkorper 
druckt, urn es an einer Verschiebung zu 
hindern; und 

- das genannte F derel ment(19) soausge- 55 
bildet ist, dass es durch ein auf den genann- 
ten Keil (18) einwirkend Kraft in in zweit 
Richtung gedruckt w rd n kann, derart, dass 



das genannte Verriegelungs lement (20) den 
Tragkorper nicht durch Reibung an iner Ver- 
schiebung hindert. 

24. Einrichtung nach Anspruch 23, worin der Trag- 
korper weiter einen Schlitz auf weist, welcher so 
ausgebildet ist, dass es das genannte Verriege- 
lungselement (20) aufnehmen kann und dabei die 
Reibungskraft, welche den TragkSrper an der 
Verschiebung hindert, verstSrkt 

25. Einrichtung nach Anspruch 2, worin: 

- die genannten Verriegelungsmittel aufwei- 
sen: 

- ein benachbart zu einem Tragkorper an- 
geordnetes Behaltnis; 

- einen Keil (18), welcher so ausgebildet 
ist, dass erim genannten Behaltnis in einer 
ersten und einer zweiten Richtung bewegt 
werden kann; 

- ein zwischen dem genannten Keil (18) 
und der genannten Palette angeordnetes 
Verriegelungselement (20); und 

- ein Federelement (19), welches so aus- 
gebildet ist, dass es den genannten Keil 
(18) in die erste Richtung drucken kann, 
derart, dass der genannte Keil (18) das ge- 
nannte Verriegelungselement (20) in Rei- 
bungsberuhrung mit der Palette druckt, 
um den Tragkorper an einer Verschiebung 
zu hindern; und 

- das genannte Federelement (19) weiter so 
ausgebildet ist, dass es durch eine auf den ge- 
nannten Keil (18) einwirkende Kraft in eine 
zweite Richtung gedruckt werden kann, der- 
art, dass das genannte Verriegelungselement 
(20) den Tragk6rper nicht durch Reibung an 
einer Verschiebung hindert. 

26. Einrichtung nach Anspruch 25, worin die Palette 
weiter einen Schlitz aufweist, welcher so ausge- 
bildet ist, dass es das genannte Verriegelungs- 
element (20) aufnehmen kann und dabei die 
Reibungskraft, welche den Tragkorper an der 
Verschiebung hindert, verstarkt. 

27. Einrichtung nach den Anspruchen 16 und 17, wo- 
rin die Mittel zur Bestimmung der Stellung des er- 
sten und des zweiten Gleides auf der Palette 
weiter aufweisen: 

- eine Welle (342), welche in der NShe des er- 
sten und des zweiten Tragkorpers angeordnet 
und auf diese ausgerichtet ist; 

- eine erste (343) und eine zweite (344) Buch- 
se, welch auf der Welle (342) beweglich an- 
geordnet sind, von denen die erst 
bew glich Buchse (343) dem rsten Trag- 
korper (21 3) zugeordnet und mit einem ersten 



19 



37 



EP0 348 715 B1 



38 



Vorsprung v rsehen ist, und di zweite be- 
wegliche Buchs (344) dem zw it n Tragkor- 
per(215)zug ordnet und mit inem zweiten 
Vorsprung versehen ist; 

- erste Mittel (347) zum Bewegen der ersten 5 
Buchse (343) langs der Welle (342) zwischen 
einer aussersten und einer innersten Stellung, 
wobei die genannten ersten Mittel (347) 
Stoppmittel aufweisen, derartdass, wenn die 
erste Buchse (343) von ihrer aussersten Stel- 10 
lung gegen ihre innerste Stellung bewegt wird 

und den ersten Tragkorper (213) beruhrt, die- 
se die Bewegung der ersten Buchse (343) 
stoppen; 

- zweite Mittel (348) zum Bewegen der zwei- 15 
ten Buchse (344) langs der Welle (342) zwi- 
schen einer aussersten und einer innersten 
Stellung, wobei die genannten zweiten Mittel 
(348) welche Stoppmittel aufweisen, derart 
dass, wenn die zweite Buchse (344) von ihrer 20 
aussersten Stellung gegen ihre innerste Stel- 
lung bewegt wird und den zweiten Tragkorper 
(215) beruhrt, diese die Bewegung der zwei- 
ten Buchse (344) stoppen; 

- Mittel (349) zum Messen der Distanz zwi- 25 
schen der Stellung der ersten Buchse (343) 

und ihrer vorbestimmten Stellung; 

- Mittel (350) zum Messen der Distanz zwi- 
schen der Stellung der zweiten Buchse (344) 

und ihrer vorbestimmten Stellung; sowie 30 

- Mittel zum Bestimmten der Stellung des er- 
sten (213) und des zweiten (215) Tragkorpers 
bezuglich den aussersten Stellungen der er- 
sten und der zweiten Buchse (343, 344), wenn 

die Einwartsvorrucken der ersten und der 35 
zweiten Buchse gestoppt ist. 

28. Einrichtung nach Anspruch 1, worin die Palette 
aufweist: 

- eine Grundplatte (9) fur die Bewegung auf 40 
dem Ffirderer (38), welche eine Offnung (40) 

fur den Durchtritt der Mittel zum Abheben der 
Werkstucke von der Palette (10, 210) auf- 
weist; und 

- Tragkorper (13, 15, 213, 215) zum Tragen 45 
eines Werkstuckes (17), welches an der ge- 
nannten Grundplatte (9) befestigtsind, derart, 
dass das durch die Tragkorper getragene 
Werkstuck (17) uber der Gffnung (40) aufge- 
hSngt ist. 50 

29. Einrichtung nach Anspruch 28, welche weiter 
aufweist: 

- H bemittel (8) zum Abheben und Absenk n 
ines Werkstuck n (17) von bzw. auf den g - 55 

nannten Tragkorper der Palette, w Ich durch 
die genannte Offnung (40) der Pal tt durch- 
greifen, urn das W rkstuck (17) vom genann- 



t n Tragkorper abzuheben bzw. auf di sen 
abzusenk n. 

30. Einrichtung nach Anspruch 29, worin di g nann- 
ten Mittel (8) zum Heben eines Werkstuckes (17) 
weiter eine Hebevorrichtung vom Kolben-Typ 
aufweisen. 

31 . Einrichtung nach Anspruch 29, worin der genann- 
te Tragkdrper (13, 15, 213, 215) mittels automat- 
ischen Position ierungsmitteln (11, 300) losbar an 
der Palette (10 9 (210) befestigt ist, urn die Stel- 
lung der genannten Tragkorpers bezuglich der 
genannten Offnung einzustellen, derart, dass die 
genannten Tragkorper so bewegt werden kon- 
nen, dass sie Werkstucke mit verschiedenen Ab- 
messungen tragen konnen. 

32. Verfahren zur selbsttatigen Einstellung von auf 
Werkstuckpaletten angeordneten Tragkorper n in 
einer Palettenforderer-Fertigungsstrasse auf 
Werkstucke mit verschiedenen Abmessungen, 
wobei diese aufweist: 

-eine Palette (10, 210) mit einem ersten 
Tragkorper (1 3, 21 3), einem zweiten Tragkor- 
per (15, 215), einer Fuhrung (12) und Mitteln 
(35, 36, 204, 205) zum Bewegen des ersten 
und des zweiten TragkSrpers gegeneinander 
und voneinander weg langs der Fuhrung (12) 
innerhalb eines Extrembereiches von Stellun- 
gen; 

-eine Positionierungseinheit (11, 300) mit 
Mitteln (33, 34, 314, 315) zum Einrasten mit 
den genannten Mitteln (35, 36, 204, 205) zum 
Bewegen des ersten und des zweiten Trag- 
korpers und mit Mitteln (24, 124) zum Antrieb 
der Einrastmittel; 
wobei das Verfahren zum Einstellen des Abstan- 
des zwischen einem ersten und einem zweiten 
Tragkorper einer Palette folgende Schritte auf- 
weist: 

(a) Bewegen der Palette (10, 210) in axiale 
Ausrichtung mit den Position ierungsmitteln 
(11, 300), derart, dass die Mittel (35, 36, 204, 
205) zum Bewegen der Tragkorper (13, 15, 
21 3, 215) und die Mittel (33, 34, 314, 31 5) zum 
Einrasten mit den Mitteln (35, 36, 204, 205) 
zum Bewegen der Tragkorper axial ausgerich- 
tet sind; 

(b) BetStigen der Mittel (24, 124) zum Antrieb 
der Einrastmittel (33, 34, 314, 315) in Abh§n- 
gigkeit von den Abmessungen des gewahlten 
Werkstuckes, derart, dass der erste und der 
zweit Tragkorp rrelativzueinanderindieg - 
wunschte Stellung bewegt werden; und 

(c) Aus inad rb wegend rPalett (10,210) 
und der Positionierungsmittel (11, 300), d r- 
art, dass der erst und der zweite Tragkorp r 
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auf d r Palett in den gewunscht n St Hun- 
g ngehalt nw rden. 

33. Verfahren nach Anspruch 32, b i welch m das 
Einrasten der Bewegungsmittel (35, 36, 204, 205) 5 
durch Bewegen der Palette (10, 210) und derPo- 
sitionierungsmittel (11, 300) relativ zueinander 
erfofgt, derart, dass die Mittel (35, 36, 204, 205) 
zum Bewegen der Tragkorper und die Mittel (33, 

34, 314, 315) zum Einrasten mitden Bewegungs- w 
mitteln einrasten. 

34. Verfahren nach Anspruch 32, bei welchem: 

- die Palette aufweist: 

-Mittel (20) zum Verriegeln des ersten is 
(13) und des zweiten (15) Tragkdrpers in 
ausgewahlten Stellungen lings der Fuh- 
rung (12); wobei: 

-die genannten Verriegelungsmittel 
(20) einen Freigabemechanismus (22, 20 
23) aufweisen, derart, dass der erste 
(13) und der zweite (15) Tragkorper 
langs der Fuhrung (12) bewegt werden 
konnen; und 

- die genannte Positionierungseinheit 25 
(11, 300) neben dem Forderer (38) an- 
geordnet ist und Freigabemittel (22, 
23) zur Betitigung eines Freigabeme- 
chanismus (18, 19) der Palette auf- 
weist, urn den ersten und den zweiten 30 
Tragkorper fireizugeben; 

- einen ersten Wagen (30) und einen zwei- 
ten Wagen (31), welche so ausgebildet 
sind, dass sie in den ersten bzw. zweiten 
Tragkorper der Palette einrasten konnen; 35 

- erste und zweite Antriebsmittel (24) zum 
Bewegen des ersten bzw. des zweiten Wa- 
gens parallel zu der ersten Fuhrung (12) 
der Palette inner halb eines Extremberei- 
ches von Stellungen; und 40 
-Mittel zum Bewegen der Palette (10, 
210) und der Positionierungseinheit (11, 
300); 

wobei das Verfahren zum Einstellen des 
Abstandes zwischen einem ersten und ei- 45 
nem zweiten Tragkdrper einer Palette wei- 
ter folgende Schritte aufweist: 

- Bewegen der Palette unter die Positio- 
nierungseinheit (11, 300); 

- Bewegen des in erste bzw. zweite Stel- 50 
lungen, welche den Stellungen des ersten 

(1 3) bzw. des zweiten (1 5) Tragkorpers auf 
der Palette zugeordnet sind; 

- B w gen der Palette (10, 210) und der 
Positionierungseinheit (11 , 300) miteinan- 55 
d r, derart, dass die Fr igabemittel (22, 

23) den Freigabemechanismus (18, 19) 
beruhren und dabei die V rriegelungsmit- 



tel (20) freigeb n, und derart, dass der er- 
ste (30) bzw. der zw it (31) Wagen mit 
dem rst n (13) bzw. dem zweit n (15) 
Tragkorper e in rast n; 

- Betitigen der ersten und zweiten An- 
triebsmittel (24) in Abhangigkeit von den 
Abmessungen des gewahlten Werkstuk- 
kes (17), unter Bewegung des ersten (30) 
und des zweiten (31) Wagens und des er- 
sten (13) und des zweiten (15) Tragkdr- 
pers in dritte bzw. vierte Stellungen fur die 
gewahlten Werkstuckabmessungen; und 
-Wegbewegen der Palette (10) und der 
Positionierungseinheit (11), derart, dass 
die Freigabemittel (22, 23) vom Freigabe- 
mechanismus (18, 19) ausrasten und da- 
bei den ersten (13) und den zweiten (15) 
Tragkfirper an Ort zu verriegeln. 

35. Verfahren nach den Anspruchen 32 und 33, bei 
welchem: 

- die Palette (10) weiter Mittel (20) zum Ver- 
riegeln des ersten (13) und des zweiten (15) 
Tragkorpers in ausgewahlten Stellungen 
lings der Fuhrung (12) aufweist, wobei die 
Verriegelungsmittel (20) einen Freigabeme- 
chanismus (18, 19) aufweisen, derart, dass 
der erste und der zweite Tragkorper langs der 
Fuhrung bewegt werden konnen; und 

-die Positionierungseinheit (11) weiter auf- 
weist: 

- Freigabemittel (22, 23) zur Betitigung 
des Freigabemechanismus (18, 19) fur die 
Freigabe des ersten und des zweiten Trag- 
korpers: 

- einen ersten Wagen (30, 127), welcher 
so ausgebildet ist, dass er in einen der er- 
sten und zweiten Tragkorper (13, 15) einer 
Palette (10) einrasten kann: und 

- Antriebsmittel (24) zum Bewegen des er- 
sten Wagens parallel zur Fuhrung (12) der 
Palette; 

wobei das Verfahren weiter folgende Schritte auf- 
weist: 

- Bewegen des Wagens (30, 127) in eine er- 
ste Stellung, welche der Stellung eines der er- 
sten und zweiten Tragkorper zugeordnet ist; 

- Bewegen der Palette (10) und der Positio- 
nierungseinheit (11) miteinander, derart, dass 
die Freigabemittel (22, 23) den Freigabeme- 
chanismus (18, 19) beruhren und dabei die 
Verriegelungsmittel (20) freigeben; und wo- 
bei: 

- Schritt (b) weiter folgenden Schritt umfasst: 

- Betitigen d r Antriebsmittel (24, 124) in 
Abhangigkeit von d n Abmessungen der 
gewahlten Werkstuckes (17) und damit 
Beweg ndes Wagens (30, 127) und eines 
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der ersten und zweit n Tragkorper in eine 
zw ite Stellung; und 

- Schritt (c) waiter folgenden Schritt umfasst: 

- Auskupp In der Freigabemitt I (22, 23) 

aus dem Freigabemechanismus (18, 19) 5 
und damit Verhegeln des ersten (13) und 
des zweiten (15) Tragkorpers an Ort 

36. Verfahren nach Anspruch 35, welches weiter fol- 
gende Schritte aufweist: 10 

- Bewegen des ersten Wagens (30, 1 27) in ei- 
ne dritte Stellung, welche der Stellung des an- 
deren der ersten und zweiten Tragkorper 
zugeordnet 1st; 

- Bewegen der Palette (10) und der Positio- 15 
nierungseinheit(11) miteinander, derart, dass 

die Freigabemittel (22, 23) den Freigabeme- 
chanismus (18, 19) beruhren und dabei die 
Verriegelungsmitte! (20) freigeben, und der- 
art, dass der Wagen (30, 127) mit dem ande- 20 
ren der ersten und zweiten Tragkorper 
einrastet; 

- BetStigen der Antriebsmittel (24, 124) in Ab- 
hangigkeit von den Abmessungen des gewahl- 

ten Werkstuckes (17) und damit Bewegen des 25 
Wagens (30, 127) und des anderen der ersten 
und zweiten TragkSrper in die gewunschte 
Stellung; und 

- Wegbewegen der Palette (10) und der Posi- 
tionierungseinheit (11), derart, dass die Frei- 30 
gabemittel (22, 23) aus dem Freigabeme- 
chanismus (18, 19) ausrasten und dabei den 
ersten (13) und den zweiten (15) Tragk6rpers 

an Ort verriegeln. 

35 

37. Verfahren nach Anspruchen 32 und 33, bei wel- 
chem: 

- der erste (213) und der zweite (215) Trag- 
korper Gewindeoberflachen (217, 218) auf- 
weisen: 40 

- die Mittel (35, 36) zum Bewegen des ersten 
und des zweiten Tragkdrpers aufweisen: 

- eine Gewindestange (204, 205), welche 
sich Iangs den genannten Gewindeober- 
flachen (217, 218) erstrecktund mitdiesen 45 
zusammenarbeitet; und 

- Mittel (221, 230) zum Drehen der Gewin- 
destange (204, 205) relativ zu den Ge- 
windeoberflachen, um die Tragkorper 
Iangs der Gewindestange zu bewegen; so 

- die Mittel (33, 34, 314, 315) zum Einrasten 
mit den Bewegungsmitteln (35, 36) Mittel 
(314, 315) zum Beruhren und Drehen der der 
Gewindestange aufw isen; und 

-di Mittel (324) zum Antrieb der Einrastmittel 55 

ine Gewindestange aufw isen, um die Trag- 
korp r relativ zueinander zu beweg n; 
wob i das Verfahren folgenden Schritt auf- 



715 B1 42 

weist: 

- Einrasten d r Mittel (314, 315) zum Beruh- 
ren und Dr h n der G wind stange an der 
Positionierungs inheit (300) mit den Mitteln 
(221, 230) zum Drehen der Gewindespindel 
auf der Palette; und wobei: 

- Schritt (a) wetter folgenden Schritt umfasst: 

- Bewegen der Palette (21 0) in axiale Aus- 
richtung mit der Positionierungseinheit 
(300), derart, dass die Mittel (314, 315) 
zum Beruhren und Drehen der Gewinde- 
stange (204, 205) an der Positionierungs- 
einheit (300) mit den Mitteln (221, 230) 
zum Drehen der Gewindestangen auf der 
Palette axial ausgerichtet werden; 

- Schritt (b) weiter folgenden Schritt umfasst: 

- Drehen der Gewindestange in Abhan- 
gigkeit von den Abmessungen des ge- 
wShlten Werkstuckes (17) und dabei 
Bewegen der ersten und zweiten Tragkor- 
per relativ zu- einander in die gewunschte 
Stellung; und; 

- Schritt (c) weiter folgenden Schritt umfasst; 

-Auskuppetn der Mittel (314, 315) zum 
Beruhren und Drehen der Gewindestange 
(204, 205) an der Positionierungseinheit 
(300) von den Mitteln (221, 230) zum dre- 
hen der Gewindestange auf der Palette, 
derart, dass die ersten und zweiten Trag- 
korper auf der Palette an Ort in den ge- 
wunschten Stellungen gehalten werden. 

38. Verfahren nach Anspruch 37, bei welchem: 

- die Gewindestangen umfassen: 

- eine erste Gewindestange (204), welche 
sich Iangs der Gewindeoberflache (217) 
eines der ersten und zweiten Tragkfirper 
erstreckt und mit dieser zusammenarbei- 
tet; und 

- eine zweite Gewindestange (205), wel- 
che sich lings der Gewindeoberflache 
(218) des anderen Tragkdrpers erstreckt 
und mit dieser zusammenarbeitet; 

- die Mittel zum Drehen der Gewindestangen 
aufweisen: 

- erste Mittel (221) zum Drehen der ersten 
Gewindestange (204), um einen der Trag- 
korper zu bewegen; und 

- zweite Mittel (230) zum Drehen der zwei- 
ten Gewindestange (205), um dem ande- 
ren Tragkdrperzu bewegen; 

- die Mittel zum Beruhren und Drehen der Ge- 
windestangen aufweisen: 

- rste Mittel (314) zum Beruhren d r er- 
st n Gewindestange (204); und 

- zweite Mittel (315) zum Beruhren d r 
zw iten G windestange (205); 

- Mittel (324, 325) zum Vorschieben der Be- 
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ruhrungsmittel (314, 315) umfass n: 

- erst Mitt I (324) zum Vorschieb n der 
ersten Mittel (314) zum B ruhr n der er- 
sten Gewindestang (204); und 

- zweite Mittel (325) zum Vorschieben der s 
zweiten Mittel (315) zum Beruhren der 
zweite n Gewindestange (205); 

- derart, dass der erste und der zweite 
Tragkdper unabhangig voneinander 
relativ zueinander langs der ersten und w 
der zweiten Gewindestange (204, 205) 
verschoben werden kdnnen; 
wobei das Verfahren folgenden Schritt aufweist: 

- Einrasten der ersten und der zweiten Mittel 
(314, 315) zum Beruhren und Drehen derer- 15 
sten und der zweiten Gewindestange (204, 
205) an der Positionierungseinheit (300) mit 

den ersten und zweiten Mitteln (221 , 230) zum 
Drehen der ersten und der zweiten Gewinde- 
stange (204, 205) auf der Palette; und wobei: 20 

- Schritt (a) weiter folgenden Schritt umfasst: 

- Bewegen der Palette (21 0) in axiale Aus- 
richtung mit der Positionierungseinheit 
(300), derart, dass die ersten und zweiten 
Mittel (314, 315) zum Beruhren und Dre- 25 
hen der Gewindestange (204, 205) an der 
Positionierungseinheit (300) mit den Mit- 
teln (221 , 230) zum Drehen der ersten und 

der zweiten Gewindestange (204, 205) auf 

der Palette (210) axial ausgerichtet wer- 30 

den; 

- Schritt (b) weiter folgenden Schritt umfasst: 

- Drehen der ersten und der zweiten Ge- 
windestange (204, 205) in Abhangigkeit 

von den Abmessungen des gewahlten 35 
Werkstiickes (17) und dabei Bewegen des 
ersten und des zweiten Tragkdrpers unab- 
hangig voneinander relativ zueinander in 
die gewunschten, den Werkstuckabmes- 
sungen entsprechenden Steliungen; und; 40 

- Schritt (c) weiter folgenden Schritt umfasst: 

- Auskuppeln der ersten und der zweiten 
Mittel (314, 315) zum Beruhren und Drehen 
der ersten und der zweiten Gewindestange 
(204, 205) an der Positionierungseinheit 45 
(300) von den ersten und zweiten Mitteln 

(221 , 230) zum Drehen der ersten und der 
zweiten Gewindestange (204, 205) auf der 
Palette (210), derart, dass der erste und 
der zweite Tragkdrper (213, 215) auf der so 
Palette an Ort in den gewunschten Stel- 
iungen gehalten werden. 

39. V rfahren nach den Anspruchen 32 und 33, wel- 
ches weiter den folg nden Schritt aufw ist: 55 

- Bestimmen der St Hung des ersten und des 
zweiten Tragkdrpers (213, 215) relativ zu ei- 
ner ersten und einer zweit n vorbestimmten 
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St Hung. 

40. V rfahren nach Anspruch n 32 und 39, worin: 
-di Positionierungseinheit aufw ist: 

- ein erstes Glied (355), welches einem er- 
sten Tragkdrper (213) auf der Palette zu- 
geordnet ist; und 

- ein zweites Glied (356), welches einem 
zweiten Tragkdrper (215) auf der Palette 
zugeordnet ist; 

- wobei das erste und das zweite Glied 
eine ausserste und eine innerste Stel- 
lung aufweisen, von denen die ausser- 
ste Stellung dem Extrembereich der 
Bewegung des ersten und des zweiten 
Gliedes entspricht und die innerste 
Stellung sich innerhalb der aussersten 
Stellung befindet; und 

- Mittel (347, 348) zum Bewegen des er- 
sten Gliedes (355) und des zweiten Glie- 
des (356); 

wobei das Verfahren weiter folgende Schritte auf- 
weist: 

- Plazieren des ersten und des zweiten Glie- 
des (355, 356) in ihre aussersten Steliungen 
vorgangig zum Schritt (a); 

- Einwartsbewegen des ersten Gliedes (355) 
von seiner aussersten Stellung, bis es den er- 
sten Tragkdrper (213) beruhrt, wobei eine er- 
ste, zwischen der vorbestimmten Stellung und 
der Stellung des ersten Tragkdrpers gemes- 
sene Distanz def iniert wird; und 

- EinwSrtsbewegen des zweiten Gliedes 
(356) von seiner aussersten Stellung, bis es 
den zweiten Tragkdrper (215) beruhrt, wobei 
eine zweite, zwischen der vorbestimmten 
Stellung und der Stellung des ersten Tragkdr- 
pers gemessene Distanz def iniert wird; 

- wobei die erste und die zweite der be- 
stimmten Distanzen die Stellung des er- 
sten und des zweiten Tragkdrpers (213, 
215) vorder Einstellung definieren. 



Revendications 

1. Appareil pour le reglage automatique sur des 
palettes d'organes porteurs (13 ; 15 ; 213 ; 215) 
de pieces a travaiiler sur une ligne de production 
a convoyeur pour des pieces a travaiiler (17), 
ayant un convoyeur (38) pour faire avancer les 
palettes (10) portant les pieces a travaiiler (17), 
chaque palette (10) ayant un premier organe por- 
teur (13, 213) et un deuxieme organe (15, 215) 
d eplacabl es en translation I long d'un guide (1 2, 
260), caracterisg n c que cet appareil 
comprend en plus 

-des moyens (35, 36, 204, 205) pour le 
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deplacement en translation du premier organ 
porteur (13, 213) et du deuxieme organe por- 
teur (15, 215) dans d s sens d rapproche- 
ment etd'eloignem ntl'und I 'autre I longdu 
guide (12, 260) a I'interieur d'une gamme 5 
etendue de positions, 

- une unite de positionnement (11, 300) ayant 
des moyens (33, 34, 314, 315) de cooperation 
avec lesdits moyens (35, 36, 204, 205) pour 
deplacer en translation le premier organe por- 10 
teur (13, 213) et ie deuxieme organe porteur 

(15, 215) et des moyens (24, 124, 324) pour 
entrainer les moyens de cooperation (33, 34; 
314, 315) 

- un moyen (38) pour aligner les moyens (35, 1 5 
36, 204, 205) de deplacement en translation 

des organes porteurs avec les moyens (33, 
34, 314, 315) de cooperation avec les moyens 
de deplacement en translation, 

- et un moyen (8) pour relier fonctionnelle- 20 
ment les moyens (33, 34, 314, 315) de coope- 
ration avec les moyens (35, 36, 204, 205) de 
deplacement en translation. 

Appareil selon la revendication 1 caracterise en 25 
ce qu'il comprend en plus : 

- un moyen (20) de verrouillage du premier 
organe porteur (13) et du deuxieme organe 
porteur (15) a des positions respectives 
seiectionnees sur la palette (10) le long du 30 
guide (12), cette palette ayant un premier etat 
dans lequel le moyen de verrouillage (20) fixe 

le premier organe porteur (13) et le deuxieme 
organe porteur (15) sur la palette (10) et une 
second etat dans lequel le moyen de verrouil- 35 
lage (20) permet au premier organe porteur 
(13) et au deuxieme organe porteur (1 5) d'etre 
deplaces jusqu'a des endroits desires le long 
du guide, 

-ladite unite de positionnement (11, 300) 40 
ayant des moyens de liberation (22, 33) pour 
cooperer avec le moyen de verrouillage (20) 
des organes porteurs et pour changer I'etat de 
la palette entre le premier etat et le deuxieme 
etat. 45 

Appareil selon la revendication 1, caracterise en 
ce que le moyen (8) pour relier fonctionnellement 
le moyen de cooperation avec le moyen de depla- 
cement en translation est un moyen pour depla- so 
cer la palette (1 0) et t'unrte de positionnement (1 1 , 
300) a un etat d'engagement et un etat de dega- 
gement tel qu'a I'etat d'engagement les moyens 
(35, 36,204, 205) pour ledeplacem nt n transla- 
tion et les moyens (33, 34. 314, 315) de coopera- 55 
tion av c les moyens (35, 36, 204, 205) de 
deplacement en translation sont en etat de coo- 
peration et qu'a I'etat de degag ment les moyens 



(35, 36, 204, 205) pourle deplacem nt en transla- 
tion etl s moyens (33, 34,314, 315) d coopera- 
tion avec I s moyens de deplac ment en 
translation sont desengages. 

4. Appareil selon la revendication 1 dans lequel le 
guide (12) des moyens (35, 36) pour deplacer en 
translation le premier organe porteur (13) et le 
deuxieme organe porteur (15) comprend en plus 
un canal de guidage dans lequel les organes por- 
teurs sont montes coulissants pourse deplacer le 
long de ce canal et un moyen (20) pour verrouiller 
le premier organe porteur (13) et le deuxieme 
organe porteur (15) a des positions choisies res- 
pectives le long du guide (12), ce moyen (20) de 
verrouillage ayant un mecanisme de liberation 
(22, 23) pour la liberation du moyen de verrouil- 
lage af in que ie premier organe porteur (1 3) et le 
deuxieme organe porteur (15) puissent etre 
deplaces ie long du guide (12), et dans lequel les 
moyens (33, 34) de cooperation avec les moyens 
(35, 36) de deplacement en translation du pre- 
mier organe porteur et du deuxieme organe por- 
teur comprennent en plus un premier chariot (30, 
127) adapte pour cooperer avec I'un du premier 
organe porteur (13) ou du deuxieme organe por- 
teur (15) et se deplacer en translation parallele- 
ment au canal de guidage (12) de la palette etdu 
moyen (22) de liberation af in d'actionner le meca- 
nisme de liberation (18, 19) de la palette et de 
liberer le premier organe porteur (13) et le 
deuxieme organe porteur (15), et dans lequel le 
moyen (24) pour entrainer les moyens (33, 34) de 
cooperation comprend en plus des moyens (25, 
32) pour entrainer le premier chariot (30, 127) 
parallelement au canal de guidage (12) a partir 
d'un premier endroit jusqu'a un deuxieme endroit 
a I'interieur d'une gamme etendue de positions. 

5. Appareil selon les revendications 2 et 4 dans 
lequel Torgane porteur comprend en plus une 
fente au voisinage de la palette et le moyen de 
verrouillage et le mecanisme de liberation 
comprennent : 

- un coin (18), ce coin etant adapte pour §tre 
deplace en translation, 

- un element de verrouillage (20) adapte pour 
s'ajuster entre le coin (18) et la fente d'un 
organe porteur, et 

- un ressort (19) adapte pour pousser le coin 
(18) contre I'element de verrouillage (20) 
dans la fente, engageant ainsi par frottement 
I'organe porteur (13, 15) et la palette, et dans 
lequel le moyen de liberation d ('unite de 
positionnement comprend en plus une broche 
(22) disposee vertical ement et coulissant le 
long d'un deuxieme guide (32) parallele au 
premi r guid (12) et adaptee pour venir n 
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contact av c le coin (1 8) et com primer le res- 
sort (19), des ngag ant d cett facon I'ele- 
ment de verrouillage (120) de la fent d 
I'organ porteur. 

5 

6. Appareil selon la revendication 5, dans lequel le 
moyen de verrouillage (20) comprend en plus un 
premier moyen de verrouillage associe au pre- 
mier organe porteur (13) et un second moyen de 
verrouillage associe au deuxieme moyen de w 
verrouillage (15) etdans lequel le moyen de libe- 
ration comprend en plus une premiere broche 

(22) et une seconde broche (23) associee respec- 
tivement au premier et au deuxieme moyen de 
verrouillage (20). 15 

7. Appareil selon la revendication 4 dans lequel cha- 
que organe porteur (13, 15) comprend en plus 
une extension (35, 36) et le chariot (30, 127) 
comprend en plus une ouverture f iletee (28, 126) 20 
et une premiere douille (33, 129), cette premiere 
douille etant adaptee pour s'engager dans une 
extension (35, 36), et dans lequel le moyen 
d'entratnement comprend en plus un premier 
moteur (24, 124) et une premiere vis (25, 125) 25 
passant a travers la premiere ouverture filetee 

(28, 126) et cooperant avec elle du premier cha- 
riot (30, 127), la premiere vis (25, 125) etant 
adaptee pour dtre entramee en rotation de 
maniere controllable par le premier moteur (24, 30 
124) de facon que la premiere vis deplace le pre- 
mier chariot longitudinalement le long de cette 
premiere vis. 

8. Appareil selon la revendication 7, dans lequel le 35 
chariot (127) comprend une deuxieme douille 
(130) espacee de la premiere douille (129), cette 
premiere douille (129) etant adaptee pour s'enga- 
ger avec une extension (35) du premier organe 
porteur (13) et la deuxieme douille (130) etant 40 
adaptee pour s'engager avec une extension (36) 

du deuxieme organe porteur (15). 

9. Appareil selon la revendication 8, dans lequel les 
organes porteurs (1 3, 1 5) sont deplaces Tun & la 45 
fois par le chariot (127) cooperant d'abord avec 

Tun et ensuite avec I'autre du premier organe por- 
teur ou du deuxieme organe porteur. 

10. Appareil selon la revendication 7, dans lequel so 
I'unite de positionnement comprend : 

- un deuxieme chariot (31 ) ayant une deuxieme 
ouverture filetee (29) et une deuxieme douille 
(34), cette deuxiem douille etant adapte 

pour cooperer avec une extension (36) d'un 55 
organ porteur (15), t 

- un deuxieme moyen d'entratnement ayant 
une deuxiem moteur (24) t une deuxieme 
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vis (27) passant a travers I'ouverture filetee 
(29) et cooperant av c lie dud uxieme cha- 
riot (31), la s conde vis etant adaptee pour 
£tre ntratnee d maniere contrdlable par le 
deuxieme moteur de sorte que la rotation de 
cette deuxieme vis (27) deplace le deuxieme 
chariot (31) longitudinalement le long de cette 
seconde vis (27). 

11. Appareil selon la revendication 10 dans lequel le 
premier moteur et le deuxieme moteur (24) sont 
adaptes pour deplacer independamment le pre- 
mier chariot et le deuxieme chariot (30, 31). 

12. Appareil selon la revendication 1 dans lequel le 
premier organe porteur (213) et le deuxieme 
organe porteur (215) comprennent en plus une 
surface filetee (21 7, 21 8) et dans lequel le moyen 
(204, 205) pour deplacer en translation le premier 
organe porteur et le deuxieme organe porteur 
comprend en plus une barre filetee (204, 205) 
s'etendant le long de la surface filete (217, 218) 
et cooperant avec et des moyens (221 , 230) pour 
faire tourner la barre filetee (224, 225) par rap- 
port a la surface filetee pour deplacer en transla- 
tion les organes porteurs (213, 215) le long de 
cette barre filetee (204, 205), les moyens (314, 
315) de cooperation avec les moyens (204, 205) 
de deplacement en translation comprenant en 
plus des moyens (314, 315) pour venir en contact 
avec la barre filetee (204, 205) et la faire tourner, 
le moyen (324) pour entratner en rotation le 
moyen de cooperation comprenant en plus un 
moyen pour faire avancerles moyens (314, 315) 
de cooperation avec la barre filetee (204; 205) 
afin de deplacer en translation les organes por- 
teurs. 

13. Appareil selon la revendication 12 dans lequel la 
surface filetee des organes porteurs (213, 215) 
comprend en plus un passage (219, 220) filete 
interieurement et la barre filetee (204, 205) tra- 
verse ce passage, le moyen (221, 230) pour faire 
tourner la barre filetee comprend en plus un pre- 
mier pignon dente fixe rigidement k la barre file- 
tee et le moyen (314, 315) de cooperation et 
d'avance de la barre filetee (204, 205) comprend 
en plus un deuxieme pignon dente pour cooperer 
avec le premier pignon dente, ce second pignon 
dente (314, 315) etant accouple et entratne en 
rotation de maniere contrdlable par le moyen 
d'entratnement du moyen de cooperation, et le 
moyen pour le deplacement de la palette et de 
I'unite d positionnement en etat d'engagement 
ou de degagement comprend n plus le deplace- 
m nt du premier pignon dente (221, 230) d I'etat 
d'engagement ou d degagem nt par rapport au 
deuxiem pignon dente (314, 315) de sorte que 
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lesax sde rotation dupremi r pignon dente etdu 
d uxieme pignon d nte n sont pas alignes ver- 
tical ment ou horizontalem nL 

14. Appareil selon la revendication 13, dans lequel la 5 
palette (210) comprend en plus un corps (250) 
ayant une premiere ouverture (260) et une 
deuxieme ouverture (251, 253), le corps (250) 
contenant le premier pignon dente (221, 230), la 
barre f iletee (204, 205) et la surface f iletee (21 7, 1 o 
218) de rorgane porteur, la premiere ouverture 
(260) s'etendant le long du guide dans la gamme 
etendue des positions des organes porteurs 
(213, 215) de sorte que ces organes porteurs 
s'etendent hors du corps (250) a travers la pre- 15 
miere ouverture (260) et se deplacent le long de 
I'ouverture, la deuxieme ouverture etant dispo- 

see a proximite du premier pignon dente (221, 
230) et etant adaptee pour laisser passer a tra- 
vers le deuxieme pignon dente (314, 315) pour 20 
qu'il s'engage avec le premier pignon dente 
quand la palette (210) et I'unite de position ne- 
ment (230) sont en etat de cooperation. 

15. Appareil selon la revendication 12 dans lequel la 25 
barre f iletee (204, 205) comprend en plus une 
premiere barre f iletee (204) s'etendant le long de 

la surface f iletee (21 7) ou cooperant avec elle de 
I'un du premier organe porteur (213) et du 
deuxieme organe porteur (215), et une 30 
deuxieme, barre filetee (205) s'etendant le long 
de la surface filetee (218) et cooperant avec elle 
de I'autre organe porteur, dans lequel les moyens 
(221, 230) pour faire tourner la barre filetee 
comprennent en plus un premier moyen (221) 35 
pour faire tourner la premiere barre filetee (204) 
afin de deplacer en translation Tun des organes 
porteurs et un deuxieme moyen (230) pour faire 
tourner en rotation la deuxieme barre filetee 
(205) afin de deplacer en translation I'autre 40 
organe porteur, dans lequel les moyens (314, 
31 5) de cooperation et d'entraTnement en rotation 
de la barre filetee comprennent en plus un pre- 
mier moyen (314) pour cooperer avec la premiere 
barre filetee (204) et une deuxieme moyen (31 5) 45 
pour cooperer avec la deuxieme barre filetee 
(205), et dans lequel les moyens (324, 325) pour 
faire avancer les moyens (314, 315) de coopera- 
tion comprennent en plus un premier moyen 
(324) pour faire avancer le premier moyen (314) 50 
pour cooperer avec la premiere barre filetee 
(304) et un deuxieme moyen (325) pour faire 
avancer le deuxieme moyen (31 5) pour cooperer 
avec la deuxieme barre filete (205), de sort 
que I premier organe porteur t le deuxieme 55 
organe porteur (213, 215) peuv nt dtr deplaces 
n translation independamment Tun d I'autre le 
long de la premiere barr etd la deuxieme barre 



715 B1 50 

filetee (204, 205). 

16. Appareil selon la r vendication 1, dans lequel 
I'unite d positionn ment (300) com pr nd en plus 
un moyen pour determiner I'emplacement du pre- 
mier organe porteur (21 3) etdu deuxieme organe 
porteur (215) de la palette (210) a partir d'un 
emplacement predetermine et des moyens (314, 
315) pour deplacer le premier organe porteur et 
le deuxieme organe porteur a partir d'em place- 
ments determines jusqu'a des emplacements 
desires. 

17. Appareil selon la revendication 16 dans lequel le 
moyen pour determiner I'emplacement du pre- 
mier organe porteur et du deuxieme organe por- 
teur comprend en plus: 

- une premier element (355) associe a un pre- 
mier organe porteur (213) de la palette et un 
deuxieme element (356) associe a un 
deuxieme organe porteur (215) de la palette, 
le premier et le deuxieme element ayant une 
position la plus exterieure et une position la 
plus interieure, la position la plus exterieure 
correspondant au point extreme de la gamme 
de deplacement du premier element et du 
deuxieme element et la position la plus inte- 
rieure se trouvant a I'interieur de la position la 
plus exterieure, 

- des moyens (347, 348) pour deplacer le pre- 
mier element (355) a partir de sa position la 
plus exterieure vers I'interieur jusqu'a son 
contact avec le premier organe porteur (213) 
et pour deplacer le deuxieme element (356) 
jusqu'a son contact avec le deuxieme organe 
porteur (215), et 

- des moyens (349, 350) pour mesurer les 
distances respectives entre les emplace- 
ments predetermines les plus exterieurs du 
premier element et du deuxieme element et 
les emplacements ou les elements viennent 
en contact avec les organes porteurs. 

18. Appareil selon la revendication 17 dans lequel les 
moyens (347, 348) pour deplacer le premier ele- 
ment et ie deuxieme element comprennent en 
plus des moyens pour comparer les emplace- 
ments determines du premier organe porteur et 
du deuxieme organe porteur jusqu'aux emplace- 
ments desires de ce premier organe porteur et de 
ce deuxieme organe porteur pour le chargement 
de la piece a travail I er et des moyens pour depla- 
cer independamment les organes porteurs a par- 
tir d leurs emplac ments determines jusqu'aux 
emplacements desires. 

19. Appareil selon la revendication 1 dans lequel I 
moyen d'entraTnement (324, 325) est adapte pour 
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fournir un nombr indef ini de positions int rme- 
diaires dans ia gamme etendue des positions. 

20. Appareil selon la revendication 1 dans lequel 
I'unite de positionnement (300) est mise en posi- 5 
tion le long de la ligne de production a mesure que 

les palettes avancent. 

21. Appareil selon la revendication 1 dans lequel le 
moyen d'entraTnement est comma nde par un 10 
ordinate ur. 

22. Appareil selon la revendication 1 dans lequel les 
organes porteurs (213, 215) sont adaptes pour 
permettre I'acces aux pieces a travailler a partir 15 
du dessus et du dessous de sorte que ces pieces 
peuvent etre sou levees des organes porteurs 
pour leur dechargement ou pour leur transfert a 

un poste de travail. 

20 

23. Appareil selon la revendication 2 dans lequel le 
moyen de verrouillage 20 comprend : 

- un receptacle dans la palette au voisinage 
d'un organe porteur, 

- un coin (18) adapte pour se deplacer dans 25 
une premiere direction et une deuxieme direc- 
tion a I'interieur dud it receptacle, 

-un element de verrouillage (20) dispose 
entre le coin (18) et I'organe porteur et 

- un ressort (1 9) adapte pour pousser le coin 30 
(18) dans la premiere direction afin que ce 

coin (18) pousse Tetement de verrouillage 
(20) en contact de frottement avec i'organe 
porteur pour arreter celui-ci en translation, le 
ressort (1 9) etant adapte pour etre comprime 35 
par une force poussant le coin (18) dans une 
deuxieme direction pour que I'element de 
verrouillage (20) n'arrete plus par frottement 
le deplacement en translation de I'organe por- 
teur. 40 

24. Appareil selon la revendication 23 dans lequel 
I'organe porteur comprend en plus une fente des- 
tinee a recevoir I'element de verrouillage (20) 
pour prod u ire ainsi I'accroissement de la force de 45 
frottement arretant I'organe porteur contre un 
mouvement de translation. 

25. Appareil selon la revendication 2 dans lequel le 
moyen de verrouillage comprend : so 

- un receptacle dans i'organe porteur au voi- 
sinage de la palette, 

- un coin (18) adapte pour se deplacer par 
translation dans un pr miere direction et 
dans une deuxieme dir ction a I'interieur dudit 55 
receptacle, 

- un element de verrouillag (20) place ntr 
le coin (18) etla palett , 



- un ressort (19) adapte pour pousser I coin 
(18) dans une pr miere dir ction d sort que 
c coin (18) pouss I'element d v rrouillage 
(20) n contact de frottement avec la palett 
pour arreter en translation I'organe porteur, le 
ressort (19) etant adapte en plus pour etre 
comprime par une force poussant le coin (1 8) 
dans la deuxieme direction afin que I'element 
de verrouillage (20) n'arrete plus par frotte- 
ment la translation de I'organe porteur. 

26. Appareil selon la revendication 25 dans lequel la 
palette comprend en plus une fente adaptee pour 
recevoir I'element de verrouillage (20) afin 
d'accroitre la force de frottement arretant I'organe 
porteur en translation. 

27. Appareil selon les revendications 16 et 17 dans 
lequel le moyen pour determiner ('emplacement 
d'un premier et d'un deuxieme organe sur une 
palette comprend en plus : 

- un arbre (342) dispose a proximite du pre- 
mier organe porteur et du deuxieme organe 
porteur et en alignement avec eux, 

- un premier fourreau (343) et un deuxieme 
fourreau (344) montes mobiles sur I'arbre 
(342), le premier fourreau mobile (343) etant 
associe au premier organe porteur (21 3) et 
ayant une premiere extension, le deuxieme 
fourreau (344) etant associe au deuxieme 
organe porteur (215) et ayant une deuxieme 
extension, 

- un premier moyen (347) pour deplacer le 
premierfourreau (343) le long de I'arbre (342) 
entre.une position plus exterieure et une posi- 
tion plus interieure, ce premier moyen (347) 
ayant une butee de sorte que lorsque le pre- 
mier fourreau (344) est deplace a partir de sa 
position la plus exterieure en direction de sa 
position la plus interieure et vient en contact 
avec le premier organe porteur (21 3), il arr£te 
le mouvement du premierfourreau (344), 

- une deuxieme moyen (348) pour deplacer le 
deuxieme fourreau (345) le long de i'arbre 
(342) entre une position plus exterieure etune 
position plus interieure, ce second moyen 
(348) ayant une butee de sorte que lorsque le 
second fourreau (345) est deplace a partir de 
sa position fa plus exterieure en direction de 
sa position la plus interieure et vient en 
contact avec le deuxieme organe porteur 
(215) il arrete le mouvement du deuxieme 
fourreau (345), 

- un moyen (349) pour la mesure de la dis- 
tance ntr r mplac ment du pr mier 
fourr au (344) et son emplacem nt predeter- 
mine, 

- un moyen (350) pour la mesure de la dis- 
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tance entre 1'emplacement du d uxieme 
fourr au (245) et son mplacem nt pr6det r- 
mine, et 

- un moyen pour la d6t rmination de I'empla- 
cement du premier organe porteur (21 3) et du s 
deuxieme organe porteur (215) par rapport 

aux emplacements les plus exterieurs du pre- 
mier fourreau et du deuxieme fourreau (343, 
344) quand le deplacement vers I'interieur du 
premier fourreau et du deuxieme fourreau a 10 
ete arrete. 

28. Appareil selon la revendication 1, dans lequel la 
palette comprend : 

- une plaque de base (9) de deplacement is 
avec le convoyeur (38), cette plaque (9) ayant 

une ouverture (40) pour le passage a travers 
d'un moyen de soulevement d'une piece a tra- 
vailler au-dessus de la palette (10, 210), et 
-des organes porteurs (13, 15, 213, 215) 20 
pour porter une piece a travailler (17), ces 
organes porteurs etant fixes a la plaque (9) 
pour que la piece a travailler (17) portee par 
les organes porteurs soit suspendue au-des- 
sus de I'ouverture (40). 25 

29. Appareil selon la revendication 28 comprenant en 
plus : 

- un moyen de soulevement (8) pour soulever 

et abaisser une piece a travailler (17) par rap- 30 
port aux organes porteurs de la palette, ce 
moyen de soulevement (8) passant a travers 
I'ouverture (40) de la palette pour soulever ou 
abaisser la piece a travailler (17) par rapport 
aux organes porteurs. 35 

30. Appareil selon ia revendication 29 dans lequel le 
moyen (8) de soulevement d'une piece a travail- 
ler (17) comprend en plus un dispositrf de soule- 
vement du type a piston. 40 

31. Appareil selon la revendication 29 dans lequel 
I'organe porteur (13, 15, 213, 215) est fixe de 
maniere detachable a la palette (10, 210) par un 
moyen automatique de positionnement (11 , 300) 45 
pour permettre le reglage de la position de 
I'organe porteur par rapport a I'ouverture afin 

que cet organe porteur puisse dtre deplace pour 
porter des pieces a travailler ayant des dimen- 
sions differentes. so 

32. Precede pour le reglage automatique sur une 
palette d'organes porteurs de piece a travailler 
sur une ligne de production a convoyeur a palet- 
tes pour des pieces a travailler ayant des dim n- 55 
sions different s, comprenant un palett (10, 

21 0) ayant un premier organ porteur (1 3, 21 3), 
un deuxieme organe porteur (15, 215), un guide 
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(12) td s moyens (35, 36, 204, 205) pour depla- 
ceren translation le premier organe porteur et I 
d uxiem organe porteur dans d s sens de rap- 
prochement et d'eloign ment Tun de I'autr I 
long du guide (1 2) a I'interieur d'une gamme ete n- 
due de positions, une unite de positionnement 
(11 , 300) ayant des moyens (33, 34, 314, 31 5) de 
cooperation avec les moyens (35, 36, 204, 205) 
de deplacement en translation du premier organe 
porteur et du deuxieme organe porteur et un 
moyen (24, 124) pour entratner les moyens de 
cooperation, le precede de reglage de !a distance 
entre un premier organe porteur et un deuxieme 
organe porteur d'une palette comprenant les ope- 
rations de : 

(a) deplacer la palette (10, 210) jusqu'a son 
alignement avec le moyen de positionnement 
(11, 300) afin que les moyens (35, 36, 204, 
205) pour le deplacement en translation des 
organes porteurs (13, 15, 213, 215) et les 
moyens (33, 34, 314, 315) de cooperation 
avec les moyens de deplacement en transla- 
tion des organes porteurs se trouvent alignes, 

(b) action ner les moyens (24, 124) pour entrat- 
ner les moyens de cooperation (33, 34, 314, 
315) en relation avec les dimensions de la 
piece a travailler choisie pour que le premier 
organe porteur et le deuxieme organe porteur 
soient deplaces Tun par rapport a I'autre 
jusqu'a un endroit desire, et 

(c) deplacer la palette (1 0, 210) et le moyen de 
positionnement (11, 300) en les ecartant pour 
que le premier organe porteur et le deuxieme 
organe porteur soient tenus en place sur la 
palette aux endroits desires. 

33. Procede de la revendication 32 dans lequel la 
cooperation avec les moyens pour le deplace- 
ment en translation (35, 36, 204, 205) est obtenu 
par le deplacement de la palette (10, 210) et du 
moyen de positionnement (11 , 300) I'un par rap- 
port a I'autre de facon que les moyens (35, 36, 
204, 205) de defacement en translation des 
organes porteurs et les moyens (33, 34, 314, 
315) de cooperation avec les moyens de depla- 
cement en translation soient en contact. 

34. Procede de la revendication 32 quand la palette 
a des moyens (20) pour le verrouillage du premier 
organe porteur (13) et du deuxieme organe por- 
teur (15) a des positions choisies respectives le 
long du guide (12), ce moyen de verrouillage (20) 
ayant un mecanisme de liberation (22, 23) pour 
quel pr mier organ porteur (1 3) etle deuxieme 
organe porteur (15) puissent etre deplaces le 
long du guide (12), I'unite de positionnement (11, 
300) etant disposee au voisinag du convoy ur 
(38) t ayant un moyen de liberation (22, 23) pour 
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manoeuvrer le mecanism de liberation (18, 19) 
de la palette pour la liberation du premier organ 
porteur t du deuxiem organ porteur, un pr - 
mier chariot (30) et un deuxieme chariot (31) 
adaptes pour cooperer respectivement avec le 5 
premier organe porteur et le deuxieme organe 
porteur de la palette, et un premier moyen 
d'entratnement et un deuxieme moyen d'entraT- 
nement (24) pour deplacer en translation respec- 
tivement le premier et le deuxieme chariot, w 
para II element au premier guide (12) de la palette 
a I'interieur d'une gamme etendue de positions, 
et un moyen pour deplacer la palette (10, 210) et 
I'unite de positionnement (11, 300) Tune par rap- 
port a I'autre, le proc6de de reglage de la dis- 15 
tance entre un premier organe porteur et un 
deuxieme organe porteur de la palette compre- 
nant en plus : 

- le deplacement de la palette sous I'unite de 
positionnement (1 1 , 300), 20 

- le deplacement du premier chariot (30) et du 
deuxieme chariot (31) a une premiere position 
et une deuxieme position respective associee 
aux positions du premier organe porteur (13) 

et du deuxieme organe porteur (15) sur la 25 
palette, 

- le deplacement de la palette (10, 210) et de 
I'unite de positionnement (11, 300) ensemble 
pour que les moyens de liberation (22, 23) 
viennent en contact avec le mecanisme de 30 
liberation (18, 19) pour le relachement du 
mecanisme de verrouillage (20) et de facon 

que le premier chariot (30) etle deuxieme cha- 
riot (31) viennent en contact respectivement 
avec le premier organe porteur (13) et le 35 
deuxieme organe porteur (15), 

- I'actionnement du premier moyen d'entrat- 
nement et du deuxieme moyen d'entratne- 
ment (24) en correspondence avec les 
dimensions de la piece a travailler (1 7) choisie 40 
pour deplacer ainsi le premier chariot (30) et 

le deuxieme chariot (31) et le premier organe 
porteur (13) et le deuxieme organe porteur 
(15) jusqu'a une troisieme et une quatrieme 
position respective pour les dimensions de la 45 
piece a travailler, et 

-le deplacement de la palette (10) et de 
I'unite de positionnement (11) en les ecartant 
pour que le moyen de liberation (22, 23) se 
degage du mecanisme de liberation (18, 19), so 
verrouillant a leur place de cette facon le pre- 
mier organe porteur (13) et le deuxieme 
organe porteur (15). 

35. Precede des revendications 32 et 33, quand la 55 
palette (10) comprend en plus un moyen (20) 
pour verrouiller le premi r organe porteur (1 3) t 
le deuxieme organe porteur (15) a d s positions 



r spectives choisies le long du guide (12), le 
moyen de v rrouillage (20) ayant un mecanism 
de liberation (18, 19) pour qu le premier organ 
porteur et I deuxieme organe port ur puissent 
6tre deplaces le long du guide et que I'unite de 
positionnement (11) comprend en plus un moyen 
de liberation (22, 23) pour actionner le meca- 
nisme de liberation (18, 19) pour la liberation du 
premier organe porteur et du deuxieme organe 
porteur et ayant un premier chariot (30, 127) 
adapts pour cooperer avec Tun du premier 
organe porteur et du deuxieme organe porteur 
(13, 15) d'une palette (10), et un moyen d'entrat- 
nement (24) pour deplacer en translation le pre- 
mier chariot parallelement au guide (12) de la 
palette, le procede comprenant en plus : 

- le deplacement du chariot (30, 127) jusqu'a 
une premiere position associee a la position 
de Tun du premier organe porteur ou du 
deuxieme organe porteur, 

-le deplacement de la palette (10) et de 
I'unit6 de positionnement (11) ensemble pour 
que les moyens de liberation (22, 23) viennent 
en contact avec le mecanisme de liberation 
(18, 19) liberant de cette facon le moyen de 
verrouillage (20), et 

-I'opeYation (b) comprenant en plus la 
manoeuvre du moyen d'entratnement (24, 
124) en correspondance avec les dimensions 
des pieces a travailler (17) choisies, afin de 
deplacer le chariot (30, 127) et I'un du premier 
organe porteur ou du deuxieme organe por- 
teur jusqu'a une deuxieme position, et, 

- ('operation (c) comprenant en plus le dega- 
gement du moyen de liberation (22, 23) par 
rapport au mecanisme de liberation (18, 19) 
afin de verrouiller par ce moyen a leur place 
le premier organe porteur (1 3) et le deuxieme 
organe porteur (15). 

36. Procede de la revendication (35) comprenant en 
plus les operations de : 

- deplacer le premier chariot (30, 127) jusqu'a 
une troisieme position associee a ('emplace- 
ment de i'autre du premier organe porteur ou 
du deuxieme organe porteur, 

- deplacer la palette (1 0) et I'unite de position- 
nement (11) ensemble pour que le moyen de 
liberation (22, 23) viennent en contact avec le 
mecanisme de liberation (18, 19) liberant par 
ce moyen le moyen de verrouillage (20) et de 
sorte que le chariot (30, 127) coopere avec 
I'autre du premier organe porteur ou du 
deuxiem organ porteur, 

-actionner le moyen d'entratnement (24, 
124) ncorr spondance avec I s dimensions 
de la piece travaillee choisi (17), deplacant 
par ce moyen le chariot (30, 1 27) et I'autre du 
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premier organe porteur ou du second organe 
port ur jusqu'a la position d6sir6 , et 

- deplacer n les separant la pal tte (10) et 
Tunite d positionnement(11)d faconqu I 
moyen de liberation (22, 23) se degage du 5 
mecanisme de liberation (18, 19), verrouillant 

en place par ce moyen le premier organe por- 
teur et le deuxieme organe porteur. 

37. Precede des revendications 32 et 33 quand le 10 
premier organe porteur (213) et le deuxieme 
organe porteur (21 5) ont une surface filetee (21 7, 
218), le moyen (35, 36) de defacement en 
translation du premier organe porteur et du 
deuxieme organe porteur comprend une barre 15 
f iletee (204, 205) s'etendant le long desdites sur- 
faces filetees (217, 218) et cooperant avec eiles 
etun moyen (221, 230) pourfairetournerla barre 
f iletee (204, 205) par rapport aux surfaces file- 
tees et pour deplacer en translation les organes 20 
porteurs le long de la barre, et que le moyen (33, 
34) de cooperation avec le moyen (35, 36) de 
defacement en translation comprend un moyen 
(314, 215) pour etablir le contact avec la barre 
f iletee et fa ire tourner celle-ci et et que le moyen 25 
(324) pour entraTner le moyen de cooperation 
comprend une barre filetee pour le deplacement 
en translation des organes porteurs Tun par rap- 
port £ I'autre, le procedg comprenant les opera- 
tions de faire cooperer le moyen (314, 315), pour 30 
venir actionner et faire tourner la barre f iletee sur 
Tunite de positionnement (300) avec le moyen 
(221, 230) d'entraTnement en rotation de la barre 
f iletee sur la palette, 

- I'operation (a) comprenant en plus le d6pla- 35 
cement de la palette (210) jusqu'a son aligne- 
ment avec Tunite de positionnement (300) de 
sorte que le moyen (314, 315) pour venir 
actionner et entratner en rotation la barre file- 
tee (204, 205) sur Tunite de positionnement 40 
(300) se trouve alignee avec le moyen (221, 
230) d'entraTnement en rotation de la barre 

f iletee sur la palette, 

- Top6ration (b) comprenant en plus la rota- 
tion de la barre filetee en correspondance 45 
avec les dimensions de la piece travaillee 
choisie (17), assurant par ce moyen le d6pla- 
cement du premier organe porteur et du 
deuxieme organe porteur Tun par rapport & 
I'autre, jusqu'a. un endroit desire, et 50 

- I'operation (c) comprenant en plus le d6ga- 
gement du moyen (314, 315) pour venir en 
contact et faire tourner la barre filetee (204, 
205) sur Tunite de positionnem nt (300) par 
rapport au moyen (221, 230) d' ntraTnement 55 

n rotation de la barre f ilete sur la palette de 
sorte que le pr mier organe porteur et le 
deuxieme organ porteur sontt nus en place 



sur la palett aux endroits desires. 

38. Precede d la r vendication 37 quand la barre 
filetee comprend une premiere barr f ilete (204) 
s'etendant le long de la surface filetee (217) et 
cooperant avec elle de Tun du premier organe 
porteur ou du deuxieme organe porteur (213, 
215) et une deuxieme barre filetee (205) s'eten- 
dant le long de la surface filetee (218) et coope- 
rant avec elle de i'autre organe porteur, et que le 
moyen d'entraTnement en rotation de la barre file- 
tee comprend un premier moyen (221) pour faire 
tourner la barre filetee (204) pour le defacement 
en translation du premier organe porteur, et un 
second moyen (230) pour faire tourner la 
seconde barre filetee (205) pour le defacement 
en translation de I'autre organe porteur, et que le 
moyen pour venir toucher et entraTner en rotation 
la barre filetee comprend un premier moyen 
(314) pour actionner la premiere barre filetee 
(204) etun deuxieme moyen (315) pour actionner 
la deuxieme barre filetee (205), et que le moyen 
(324, 325) pour faire avancerlemoyen (314, 315) 
de cooperation comprend un premier moyen 
(324) pour faire avancer le premier moyen (314) 
de cooperation avec la premiere barre filetee 
(304) et un deuxieme moyen (325) de coopera- 
tion avec la deuxieme barre filetee (205), de 
sorte que le premier organe porteur et le 
deuxieme organe porteur peuvent etre d6plac6s 
en translation independamment Tun par rapport & 
Tautre le long de la premiere barre et de la 
deuxieme barre (204, 205), ce procede compre- 
nant les operations d'actionner le premier moyen 
et le deuxieme moyen (314, 315) de cooperation 
pour entraTner en rotation la premiere barre file- 
tee et la deuxieme barre filetee (204, 205) sur 
Tunite de positionnement (300) avec le premier 
moyen et le deuxieme moyen (221 , 203) d'entraT- 
nement en rotation de la premiere barre filetee et 
de la deuxieme barre filetee (204, 205) sur la 
palette, 

- ('operation (a) comprenant en plus le defa- 
cement de la palette (210) jusqu'a son aligne- 
ment avec Tunite de positionnement (300) de 
telle sorte que le premier moyen et le 
deuxieme moyen (314, 315) de cooperation 
pour TentraTnement en rotation de la premiere 
barre filetee et de la deuxieme barre filetee 
(204, 205) sur Tunite de positionnement (300) 
sont en alignement avec le premier moyen 
(221 , 230) pour TentraTnement en rotation de 
la premiere barre filetee et de la deuxieme 
barre f il tee (207, 205) sur la palette (210), 

- Top6ration (b) comprenant en plus T ntraT- 
n ment n rotation de la premiere barre file- 
tee td la deuxieme barr fil tee (204, 205) 

ncorr spondanceav cl s dimensions de la 
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piec travail 16 choisie (17) assurant par c 
moyen le d6placement du premier organ 
porteur et du deuxieme organe port ur inde- 
pendamm nt I'un de I'autre jusqu'aux endroits 
desires en correspondance avec les dimen- 5 
sions de la piece travaill6s, et 

- I'operation (c) comprenant en plus le dega- 
gement du premier moyen et du deuxieme 
moyen (314, 315) de cooperation et d'entrai- 
nement en rotation de la premiere barre file- 10 
tee et de la deuxieme barre f iletee (204, 205) 

sur I'unite de position nement (300) avec le 
premier moyen et le deuxieme moyen (221, 
230) d'entrainement en rotation de la pre- 
miere barre f iletee et de la deuxieme barre 15 
f iletee (204, 205) sur la palette (210) de sorte 
que le premier organe porteur et le deuxieme 
organe porteur (21 3, 21 5) sont tenus en place 
sur la palette aux endroits desires. 

20 

39. Precede des revendications 32 et 33 comprenant 
en plus I'operation de determination de la position 
du premier organe porteur et du deuxieme 
organe porteur (213, 215) par rapport a. un pre- 
mier endroit et a un deuxieme endroit pred6termi- 25 
n6s. 

40. Precede des revendications 32 et 39 quand 
Punite de positionnement comprend un premier 
element (355) associe a un premier organe por- 30 
teur (213) de la palette et un deuxieme element 
(356) associe a. un deuxieme organe porteur 
(215) de la palette, le premier et le deuxieme ele- 
ments ayant une position plus exterieure et une 
position plus interieure, la position plus exterieure 35 
correspondent a. la gamme etendue de deplace- 
ment du premier element et du deuxieme element 
(355, 356) etla position la plus interieure se trou- 
vant a. I'interieur de la position la plus exterieure, 

et un moyen (347, 348) pour le deplacement du 40 
premier element (355) et du deuxieme 6l6ment 
(356), le procede comprenant en plus : 

- la mise en place du premier Element et du 
deuxieme element (355, 356) d leurs positions 
respectives les plus exterieures prealable- 45 
ment a I'operation (a), 

- le deplacement du premier element (355) 
vers I'interieur & partir de sa position la plus 
exterieure jusqu'a ce qu'il vienne en contact 
avec le premier organe porteur (213), def inis- so 
sant par ce moyen une premiere distance 
mesuree entre la position predetermined et 
('emplacement du premier organe porteur et 

- le deplacement du second element (356) 
vers I'interieur a partir de sa position la plus 55 

xterieure jusqu'& ce qu'il vienne n contact 
avec le deuxiem organ porteur (215), d6fi- 
nissant par ce moyen une d uxieme distance 
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mesuree entre la position predeterminee et 
I'emplacement du s cond organe porteur, d 
sorte que la pr miere distance determinee et 
la deuxieme distanc determinee def inissent 
('emplacement du premier organe porteur et 
du deuxieme organe porteur (213, 215) prea- 
lablement au reglage. 
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FIG. 10 




FIG. II 
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FIG. 12 



^ n — n ,x* 




300 



39 




40 



II I 

EP0 348 715 B1 



FIG. 14 
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